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Coccoloba declinata (Vellozo) Martius, Beibl. Flora 20: 90. 1837; 
Meisner, Fl. Bras. 5(1): 29. 1855, as to name only. 


Polygonum declinatum Vellozo, Flor. Flum. 162. 1825; Icon. 4: 41. 1827. 
Coccoloba racemulosa Meisner, Fl. Bras. 5(1): 30. 1855. 
Coccoloba declinata var. velloziana Meisner, ibid. 


A full discussion of the identity of Coccoloba declinata has been given 
under the name C. confusa. 

In the original description of Coccoloba racemulosa Meisner cited only an 
unnumbered specimen, now in the herbarium at Munich, which was col- 
lected in September, 1818, along the river San Francisco near Carinhanha 
in Minas Geraes, Brazil. Lindau placed a fragment of this Martius collec- 
tion in the Berlin herbarium, but in his monograph he also cited Perrottet 
83 from British Guiana. I have seen the latter collection and have referred 
it to C. lucidula. Both C. declinata and C. lucidula are poorly represented 
by herbarium material. When additional collections are available for 
study the relationship of these two species should be re-examined. 

Coccoloba declinata, as represented by the Martius collection, is not 
well defined. The type specimen has partially mature leaves and func- 
tionally staminate flowers. The distinguishing characteristic, given by 
both Meisner and Lindau, is the origin of the ocreolae at the apex of the 
pedicel. However, careful dissection proves that this is an effect of drying 
and that while the ocreolae are fused to the pedicels in the type specimen, 
they may be free in other collections. The species is similar to C. iheensis, 
C. bracteolosa and C. glaziovii, differing in the more scandent habit, the 
shorter inflorescences and the smaller leaves, though this characteristic 
may be due to immaturity. Field studies or additional collections may 


clarify the relationship of these species. 


* Continued from volume XLI, p. 229. 
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Coccoloba densifrons Martius ex Meisner, Fl. Bras. 5(1): 26. pl. 7. 
1855. 


Coccoloba barbeyana Lindau, Bot. Jahrb. 13: 185. 1890. 

Coccoloba pichuana Huber, Bol. Mus. Goeldi 5: 342. 1909. 

Coccoloba douradensis Glaziou, Bull. Soc. Bot. Fr. IV. 11(Mem. 3f): 571. 
1911 (provisional name with mixed type). 


Although Lindau recognized Coccoloba densifrons in his monograph 
(Bot. Jahrb. 13: 177. 1890), citing the holotype (Martius s.n., from Ega 
in Brazil), he did not include the species in his key to the genus. 

Coccoloba barbeyana is based on a Ruiz and Pavon collection from 
Peru, but I fail to find any reliable differences between these species, either 
in Lindau’s descriptions or in the specimens he annotated. 

Coccoloba pichuana Huber was based on a Ducke collection from 
Obidos, Brazil. In the original description it was compared with C. 
padiformis, a very similar species occurring on the north coast of South 
America and in Central America. At present the two species are dis- 
tinguished on the basis of leaf size and shape and the nature of the 
venation, but these differences may prove to be unreliable when both 
species are represented by more adequate material. For the present, 
therefore, the authentic material of C. pichuana is best referred to the 
synonymy of C. densifrons. 

I have indicated previously (Jour. Arnold Arb. 41: 46. 1960) that 
Coccoloba douradensis, published as a provisional name with a short, four- 
word description, is best considered as a nomen nudum. Furthermore, the 
collection cited by Glaziou is a mixture, parts of which are Coccoloba 
marginata Benth. while the remainder is more correctly assigned here. 

Another specimen which may be referred to Coccoloba densifrons is 
Haenke s.n., collected in Peru on May 24, 1897, and now in the Berlin 
herbarium. The sheet, bearing Gross’ annotation label, has been given an 
unpublished name referring to the city of Guayaquil. 

Coccoloba densifrons is similar to Coccoloba sphaerococca (C. padi- 
formis), the former being known only in flower and the latter in fruit. 
Additional collections may prove these to be the same. On the basis of the 
specimens I have seen, they are presently to be distinguished by the finely 
reticulate upper leaf surface of C. sphaerococca, in which the primary 
veins are scarcely evident. In C. densifrons the primary veins are arcuate 
and clearly evident, impressed above but sharply ridged when dry. 


Brazil. Acre: Ule 9348 (G, kK). AMAZONAS: Borba, Rio Madeira, Ducke 466 
(A, F, K, Ny, US); Ega, on Rio Negro, Martius s.n. (m-—lectotype, B, NY); 
Humayta near Tres Casas, Krukoff 6120, 6228 (A, BR, LE, NY); Rio Embira, 
Krukof 4667 (c, LE, NY); Sao Paulo de Olivenca near Palmares, Krukoff 8331 
(A, BR, F, LE, NY). Goyaz: Serra Dourada, Glaziou 21978 (p-in part, type of C. 
douradensis. ParA: Obidos, Ducke 4866 (BM-type of C. pichuana). Colombia. 
ANTIOQUIA: Rio Carepa, Haught 4722 (Ny, US). MAGDALENA: Santa Marta, 
Espina 87 (vy). Meta: Sierra de la Macarena, Philipson, Idrobo & Jaramillo 
2104, 2265 (GH). Putumayo: Rio Putumayo, Cuatrecasas 10820 (us). Dept. 
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unknown: Aguaviva, Dugand 850 (vy); Arroyo de Piedras and Luruaco, Dugand 
985 (vy); Molinero, Dugand 573 (vy); Rio Toribio, Espina and Giacometto A95 
(F, Y); Rio Tucurinca, Dugand 1012 (vy). Ecuador. Guayaquil, Haenke 2288 
(NY), 5.2. (B). Peru. Loreto: Florida, Rio Putumayo, Klug 2260 (A, F, GH, NY); 
Gamitana Cocha, Rio Mazan, Schunke 76 (A, ¥, NY); Iquitos, Mishuyacu, Klug 
1077 (¥, NY); Iquitos, Rancho Indiana, Mexia 6426 (Fr, GH); Puerto Arturo, 
Yurimaguas, L. Williams 5138 (F); Ucayali, Tessmann 3399 (c, NY, US). SAN 
Martin: Chazuta, Rio Huallaga, Klug 4127 (¥, cH, Ny). Without definite 
locality: Ruiz & Pavon s.n. (G-type of C. barbeyana). 


Coccoloba dioica Karsten ex Lindau, Bot. Jahrb. 13: 170. 1890. 


A single fragmentary specimen in the Leningrad herbarium, to which is 
attached Karsten’s embossed label, bears this epithet. I have previously 
referred this species, the type of which was collected near Caracas, Vene- 
zuela, to the synonymy of Coccoloba coronata Jacq. (Jour. Arnold Arb. 
41: 40. 1960). 


Coccoloba dioica Steudel, Nomen. Bot. 390. 1841. 


Lindau (Bot. Jahrb. 13: 220. 1890) refers this epithet to Muhlenbeckia 
sagittifolia Meisner. The name is used in a list without description by 
Steudel, and was reported to apply to a species from Chile. I have not seen 
any specimens bearing this name. 


Coccoloba diversifolia Jacquin, Enum. Pl. 19. 1760; Hist. Stirp. Am. 
114. pl. 76. 1763; Howard, Jour. Arnold Arb. 30: 421-424. 1949, 40: 
195-196. 1959. 


Although this species is listed in several floristic treatments of South 
America, I have not seen correctly identified specimens from the area. 
Jacquin attributed the species to Hispaniola in his second treatment and I 
have previously cited specimens from the Greater Antilles, Antigua, 
Mexico, British Honduras, Guatemala and Florida. 


Coccoloba dugandiana A. Fernandez, Mutisia 5: 1. 1952. 


There is no question that this is a distinct species, but unfortunately 
Fernandez’ description has been based on what must be considered 
anomalous material. Furthermore, he did not indicate that the species was 
dioecious, or that the flowers he described were functionally staminate. 
The abnormally emarginate leaves of the type are not characteristic of the 
species. Fernandez’ statement that the immature achenes are pubescent 
is in error, for the fruiting perianth, not the achene, is pubescent. 

Additional collections by Cardona and Llewelyn Williams from the 
Bolivar and Amazonas regions of Venezuela represent the pistillate plants 
to be assigned to this species. Whether these are typical I cannot deter- 
mine. The leaves of these collections are comparable to the type in the 
thickness of the blade, the denseness of the vein reticulations and the 


234 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XLI 


pubescence. However, all the leaves are smaller and of contrasting shapes, 
the blades varying in shape from ovate, obovate or oblong to obovate- 
elliptic, and in size from 12 & 10 or 14 X 7 to 15 X 11 cm. long and 
broad. The leaf base is rounded or truncate and slightly cordate. The 
apex is obtuse to acute or slightly apiculate. The petioles of the mature 
leaves are approximately 1.8 cm. long. The inflorescences of these speci- 
mens are at most 10 cm. long and 7 cm. wide. Individual branches of the 
inflorescence are densely flowered and all parts of the flower, including the 
rachis, are densely tomentose. The tomentum on the perianth characterizes 
this species. Only three fruits remain attached to the specimens and all 
are crushed, indicating that the perianth is fleshy. The hypanthium sur- 
rounding the mature achene is only slightly vascular. The mature fruit is 
distinctly pubescent, a most unusual condition in this genus. 

It is not clear how the leaf shape of this species will finally be defined. 
Certainly the pubescent leaves, the compact pistillate inflorescence, and 
the pubescent fruit clearly distinguish it at present. Additional collections 
of this species from the interior of Colombia and Venezuela are needed. 


Colombia. BoyacA: Cafio Guira near mouth of Rio Meta, Haught 2624 
(us-isotype). Venezuela. Amazonas: Rio Orinoco between San Fernando de 
Atabapo and San Antonio, J. Silverio Level 41 (A); Sanariapo, Williams 15961 
(a, F), 16042 (F). Botivar: Alto Rio Paragua, Cardona 1183 (Ny, US). 


Coccoloba erecta Glaziou, Bull. Soc. Bot. Fr. IV. 11(Mem. 3f): 572. 
1911. 


This specific name must be considered a nomen nudum, for Glaziou’s 
description states only, “Arbuste droit, fl. blanc jaunatre.” He cited his 
own collection number 14220 which, unfortunately, is a mixture. Glaziou 
apparently mixed his field tags and numbers for the sheet of Glaziou 14220 
in the Paris herbarium bearing the annotation “Coccoloba erecta Glaz. 
n. sp.” is actually C. schwackeana, while a comparable specimen in the 
Berlin herbarium, Glaziou 14219, is one of two specimens cited by Lindau 
in describing C. schwackeana. 


Coccoloba ernstii Johnston, Proc. Am. Acad. 40: 685. 1905. 


This species has been referred to the synonymy of Coccoloba cruegeri 
Lindau in earlier papers (Jour. Arnold Arb. 40: 74. 1959, 41: 228. 1960). 
Coccoloba ernstii was based on Johnston 250 (cH) from El Valle, South 
Hill, Margarita Island, Venezuela. 


Coccoloba excelsa Bentham in Hooker, London Jour. Bot. 4: 624. 1845. 


C. micropunctata Eyma, Meded. Bot. Mus. Utrecht 4: 1. 1932. 
C. parimensis var. hostmanni Meisner, Fl. Bras. 5(1): 35. 1855. 


Although I have examined the material cited by Eyma, as well as addi- 
tional specimens, I cannot distinguish between Coccoloba excelsa and C. 
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micropunctata. Eyma believed that C. micro punctata could be distinguished 
on the basis of its narrow, tubular, membranaceous ocreolae and its non- 
punctulate leaves and inflorescences. The ocreolar distinction appears to 
be weak, varying with the age and the sex of the flowering material. In 
the description of C. micropunctata Eyma reported his material as “sub 
lente dense glanduloso(?)-punctulatae,” although an examination of his 
material indicated broken hairs and clear or black hair bases which are 
comparable to structures often called punctations in C. excelsa. Coccoloba 
micropunctata is based on material collected from vines, but the writer’s 
experience in the West Indies indicates that leaf shape and size, as well as 
texture and pubescence, varies widely in lianas. 

In the original description of Coccoloba parimensis, Bentham based the 
species on Schomburgk material from Rio Parime. He reported further 
that “Hostmann 245 from Surinam may possibly be a variety of the same 
species.” Meisner (FI. Bras. 5(1): 35. 1855) described this Hostmann 
collection as C. parimensis var. hostmanni. Lindau (Bot. Jahrb. 13: 170. 
1891) assigned this same material to the synonymy of C. excelsa. 


British Guiana. Bartica, Linder 50, 151 (GH, NY); Berbice, Schomburgk 178 
(8), 400 (x-holotype, Ny); Malali, Demerara River, De la Cruz 2737 (GH, NY). 
French Guiana. Acarouany, Sagot s.n. (A, P); Caroni, Melinon s.n. (GH, P). 
Surinam. Goddo, Stahel 77 (u-type of C. micropunctata); Gonini, B.W. 3741 
(A, NY); Kwatta hede, Saramacca River headquarters, Maguire 23927, 23929 
(A, NY); without specific location, Hostmann 245 (B-type of C. parimensis var. 
hostmanni), Wullschlagel 804 (GOET). 


Coccoloba excoriata Linnaeus, Syst. Nat. ed. 10. 1007. 1759. 


Lindau’s treatment of Coccoloba excoriata (Bot. Jahrb. 13: 211-212. 
1891) is confusing. Of the many specimens which he cited, the ones I have 
seen should be referred to C. venosa. I have not seen a Widgren specimen 
from Rio de Janeiro to which he referred, nor the one which Schomburgk 
referred to as “FI. & Faun. Br. Guy. 821.” This reference is to “Coccoloba 
nivea,” a synonym of C. venosa which applies to a plant under cultivation. 
Coccoloba venosa is represented in the native flora of South America and 
will be discussed later. Coccoloba excoriata L., as correctly applied, is a 
synonym of C. tenuifolia L. (Howard, Jour. Arnold Arb. 38: 93. 1957), a 
native species of the Bahamas, Cuba and Jamaica, and has not been 
reported as either a cultivated or an indigenous plant of South America. 


Coccoloba fagifolia Jacq. Hort. Schonbr. 3: 55. pl. 352. 1798. 


Although Jacquin published an excellent plate of this species and at- 
tributed the plant to the vicinity of Caracas, the species has not been 
collected or recognized in recent years. I find Jacquin’s species difficult 
to place. In the Meisner herbarium, now at the New York Botanical 
Garden, there is a packet with three detached leaves bearing the legend, 
“Coccoloba fagifolia Jacq. H.S. (mann tremula, verisim. ipsins Jacquini 
patris script.) folia speciminis sterilis Herb. Jacquini in Hb. Mus. Vindo- 
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bon.” This appears to represent one of the specimens cited by Meisner in 
his treatment of the species for DeCandolle’s Prodromus (14: 165. 1856- 
““v.s.c. ex Schoenbr. in herb. Jacq. patr. et fil.”). These three leaves have 
long, thin petioles and blades of thin texture. They do not represent any 
species of Coccoloba known to me, and there is no evidence that they even 
belong to the genus. Moreover, these detached leaves do not compare 
favorably with the original illustration. 

Lindau (Bot. Jahrb. 13: 162. 1890) recognized the species and cited 
a specimen collected by Boos which was in the Vienna herbarium. How- 
ever, since the Coccoloba material in that herbarium was destroyed during 
World War II, the material which Lindau cited cannot be identified. 
Presumably the Boos specimen was a small one, for Lindau accumulated 
for the Berlin herbarium a large number of fragments from important 
species, but C. fagifolia is not represented in the material which I have 
on loan from that herbarium. No recent material has been assigned to 
Coccoloba fagifolia, so its interpretation must rest on the original illustra- 
tion, although a comparison of Jacquin’s plate with that of C. vérens 
Lindley (Bot. Reg. 21: pl. 1816. 1836), which is C. coronata, shows many 
similarities. If Jacquin’s plate may be accepted as representing an accurate 
description, then it seems clear that C. fagifolia should be assigned to the 
synonymy of C. coronata Jacq. The proper identification of the Jacquin 
material in the Meisner herbarium remains unsolved. 


Coccoloba fallax Lindau, Bot. Jahrb. 13: 172. 1890. 


Coccoloba caurana Standiey, Publ. Field Mus. Bot. 22: 73. 1940; Llewelyn 
Williams, Explorac. Bot. Guayana Venez. 189. 1942. 


Coccoloba fallax seems to be distinguished by the fascicled inflorescence 
of simple racemes, the conspicuously large ocreae, especially those clustered 
at the apex of the stem and around the racemes, and the strongly keeled 
midrib. The type collection of Coccoloba caurana has immature in- 
florescences, but comparable mature material has been found in Trinidad. 
There is no question that C. caurana is the same as CU. fallax. 

The Trinidad specimens have been cited in a previous paper, in which 
the species was also recognized as occurring in Venezuela (Jour. Arnold 
Arb, 40: 79. 1959). The type of C. fallax is Crueger 114. The lectotype 
selected is the specimen in the Gottingen Herbarium. The holotype of 
C. caurana is Llewelyn Williams 11366 (F). 


Coccoloba fasciculata Meisner in Warming, Symbol. Floram Bras. 6: 
128. 1870. 


Lindau cited this epithet and reference in the synonymy of “C. longi- 
pendula” in his monograph (Bot. Jahrb. 13: 177. 1890). The original 
publication is a report on Warming’s collections from Brazil. One entry 
is “Coccoloba fasciculata Wedd., Meissner in DC l.c. 166 and Mart. lac. 
27,” with a citation of “Lagoa Santa: . . . Serra da Piedade legit Warm- 
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ing Jan.-Febr. florentem.”’ This is obviously a misidentification and not a 
new entity, as Lindau implied. Lindau referred the epithet to the synonymy 
of C. longependula, which I cannot distinguish from the older C. sticticaulis 
(g.v.). Lindau also cited the Warming collections as follows: ‘Rio de 
Janeiro in silvis ad Lagoa Santa: Warming n. 129; ad radices montis 
Serra da Piedada: Warming n. 126.” I have seen specimens of each and 
have referred them to C. sticticaulis Weddell. 


Coccoloba fasciculata Weddell, Ann. Sci. Nat. III. 13: 258. 1849. 


I have discussed this species in an earlier paper (Jour. Arnold Arb. 41: 
44. 1960) and have referred it to the synonymy of Coccoloba arborescens 
(Vellozo) Howard. Coccoloba fasciculata Weddell was based on Blanchet 
796 collected in Bahia Province, Brazil. The type is in Geneva. 


Coccoloba fastigiata Meisner, Fl. Bras. 5(1): 34. 1855. 


Coccoloba goudotiana Meisner, Fl. Bras. 5(1): 35. pl. 13, fig. 1. 1855, not 
Weddell. 


In the original description Meisner described the species and a variety 
“@ glabrata,” and cited specimens to illustrate both taxa. This is con- 
trary to his usual practice, in the same volume and treatment, of con- 
sidering the species to consist of varieties for which specimens are cited. 
The variety glabrata Meisner, represented by “Schott 5537 (914)” and 
part of Schott 5540 (in Vienna), is better assigned to Coccoloba mosenii. 

For the type variety of the species, Meisner cited Schott 5540, collected 
in Rio de Janeiro Province, Brazil, and Schomburgk 1262, in the Berlin 
herbarium. The latter collection was supposedly made in British Guiana. 
Lindau, who worked with the Berlin material around the year 1890, 
mentioned the Schomburgk collection under the name Coccoloba fastigiata, 
but attributed it to Meisner, ‘pr. p. ex. Meissn.” I cannot determine 
whether Lindau actually saw this material, but I suspect that he did not, 
for in his citation of specimens seen (Bot. Jahrb. 13: 224. 1890) he listed 
Schomburgk 1262 as C. marginata. I have on loan the Coccoloba material 
from the Berlin herbarium and I fail to find the Schomburgk collection 
represented. I suspect that Meisner was in error in including the Schom- 
burgk specimen and that C. fastigiata should be typified only by Schott 
5540. Meisner stated that the specimen he saw was in the Vienna herba- 
rium. Unfortunately, the Coccoloba material in this herbarium was 
destroyed during World War II. A photograph and a fragment of the 
holotype is at the Chicago Natural History Museum, and a more complete 
specimen is in Brussels. Therefore it seems wise to designate the specimen 
at Brussels as the lectotype. 

Coccoloba goudotiana Weddell was based on a Goudot specimen col- 
lected near San Luis, Colombia, and now in the Paris herbarium. Meisner 
elaborated on the original description and illustrated the species. In addi- 
tion to the Goudot specimen, Meisner also cited a collection by Pohl in 
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the Zuccarini herbarium at Munich. I have seen both of these specimens 
and it seems clear that the illustration in Flora Brasiliensis was made by 
combining features present in both specimens. Coccoloba goudotiana 
Weddell is C. obovata, while C. goudotiana as described and illustrated 
by Meisner is C. fastigiata. 


Brazil. Rio DE JANEIRO: Aguacu, Schott 5540 (sr-lectotype, F-photo and 
fragment of Vienna material); Mana, Glaziou 7888 (B, Cc, P); Realengo near 
Sapopemba, Glaziou 11441 (LE, P); without specific locality, Janz s.n. (LE). 
Without locality: Pohl s.n., in Herb. Zuccarini as cited by Meisner (™). 


Coccoloba fastigiata var. glabrata Meisner, Fl. Bras. 5(1): 34. 1855. 


Meisner cited “Schott 5537 (914)” and, in part, Schott 5540 as repre- 
sentatives of his new variety with specimens in the Vienna herbarium. 
Lindau recognized the variety (Bot. Jahrb. 13: 172. 1890), citing Schott 
5537 and Pohl 914 with specimens at Vienna and Berlin. The Vienna 
material has been destroyed and material from these collections is not 
included in the specimens of Coccoloba from the Berlin herbarium. A 
photograph of Schott 5540 and a fragment of this specimen from Vienna 
are preserved in the herbarium of the Chicago Natural History Museum 
and clearly identify the specimen as C. fastigiata. It appears that the 
fragment of Schott 5537 (F), all that remains of the collection, should be 
referred to C. mosenii Lindau (q.v.). 


Coccoloba ferruginea Endlicher, Catalogus Hort. Acad. Vind. 1: 274. 
1842; Ettingshausen, Blattskel. d. Apetalen 91. p/. 26. fig. 2. 1858. 


Lindau referred this epithet to the synonymy of his Coccoloba excoriata 
(q.v.). Endlicher cited the name without description as a plant which had 
been obtained from the Berlin botanic gardens and was cultivated in 
Vienna gardens. Ettingshausen illustrated a leaf skeleton, using the name 
Coccoloba ferruginea. He acknowledged that his material was from a 
cultivated specimen, but did not discuss the illustration or the species. 
The leaf skeleton is inadequate for positive identification, although it is 
probably C. venosa L.; none of the specimens I have seen bears the name 
C. ferruginea. 


Coccoloba filipes Standley, Trop. Woods 40: 14-15. 1934. 


In the original description Standley wrote, “the distinctive characters 
of the species are the greatly elongate, many-flowered, lax racemes, with 
flowers on conspicuously long and slender pedicels.” The type, Dugand 
380, was collected in flower at Santa Rosa, west of Barranquilla, Colombia, 
on March 13, 1933. The flowers, although borne singly at each nodule on 
the inflorescence axis, are apparently functionally staminate, producing 
pollen grains. The specimen, now at the U.S. National Herbarium, bears 
two terminal, thin-textured, darkened leaves, suggesting that the plant is 
deciduous. The leaves arise from above the base of the ocreae. 
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No additional material which can be referred to this species has been 
seen. It appears to be distinct among the Colombian species of the genus 
and, on the basis of the material available for study, is not closely related 
to or even similar to any other South American species thus far described. 
Although several species from Cuba or Puerto Rico have similar long 
pedicels, none are so tenuous. 


Coccoloba firma Martius ex Colla, Herb. Pedem. 5: 48. 1836; Eyma, 
Meded. Bot. Mus. Utrecht 4: 3. 1932. 


The original description, while brief, is explicit and clearly intended to 
be that of a new species. In a list of species Colla attributed the name to 
Martius. No more definite location than Brazil was given. Eyma also 
used the name attributed to Martius in comparing it with his proposed 
new species, Coccoloba micropunctata. Eyma cited specimens at Kew 
and the Natal Herbarium, Durban, which he said were listed under the 
name Coccoloba populifolia Weddell. The correct name for the latter 
species is C. alnifolia Casaretto. Eyma apparently recognized both C. 
firma and “C. populifolia.” I have not seen the specimen from the Natal 
Herbarium, South Africa, nor have I been able to locate a specimen so 
named at Kew. There is a Martius sheet at the British Museum bearing 
the name C. firma, which I believe is properly C. alnifolia. No material 
of C. firma was found in the collections of Martius which I have on loan 
from Munich, Brussels and Leningrad. I am therefore reluctant to accept 
this unsupported name until the material which Colla saw, or at least that 
which Eyma cited, has been located. If this should prove to be the same 
as C. alnifolia Casaretto (1844), as I suspect, the older C. firma Martius 
ex Colla should be accepted as the correct name. 


Coccoloba gardneri Meisner, FI. Bras. 5(1): 36. pl. 15. 1855; Howard, 
Jour. Arnold Arb. 41: 44. 1960. 


This species is based on Gardner 600 from Serra dos Orgaos, Brazil. 
In the original description, which is clearly based on the Gardner collec- 
tion, Meisner cited Polygonum frutescens Vellozo in synonymy and also 
Coccoloba vellosiana Casaretto, the latter with some doubt. I have pre- 
viously considered the identity of species described by Vellozo and Casa- 
retto and have also concluded that C. gardneri Meisner represents still a 
third species. Meisner’s species was placed in the synonymy of C. 
crescentiifolia by Lindau, but clearly it is not the same as C. arborescens 
(Vell.) Howard, Joc. cit. I cannot adequately define the species on the 
basis of the single collection available and wish to call this problem to the 
attention of future collectors who may visit the area of Rio de Janeiro. 


Coccoloba glaziovii Lindau, Bot. Jahrb. 13: 163. 1890. 
Coccoloba cylindrostachya Lindau, Bot. Jahrb. 13: 163. 1890. 
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Coccoloba sublobata Heimerl, Denkschr. Akad. Wien. Math.-Nat. Klasse 79: 
244. 1908. 


Glaziou 8089 is the only collection cited by Lindau in the original 
description. Of the specimens cited from four herbaria, I have designated 
that at Berlin as the lectotype. 

I am unable to distinguish between Coccoloba glaziovii and C. cylin- 
drostachya which Lindau based on Glaziou 8089 and 13135 respectively. 
Lindau distinguished between them by placing C. glaziovii in a group of 
species with the rachis glabrous and C. cylindrostachya in a contrasting 
group having the “rachis vario modo pilis instructa.’”’ His species descrip- 
tions amplify this supposed difference and suggest others, e.g., the position 
of the petiole in relation to the base of the ocrea, which, however, is not 
borne out in a re-examination of the type specimens cited. I have seen all 
of the specimens which Lindau cited from both collections and can only 
conclude that one species is represented. 

Glaziou 3087 was annotated by Lindau as a possible new species. It is 
a vigorous shoot, probably adventitious in nature, with longer internodes, 
larger leaf blades and more pubescent parts. Lindau never published the 
name written on the sheet. I believe the specimen should be included in 
Coccoloba giaziovii. Another unpublished name honoring Lindau is found 
on the collection Schwacke 13673 with the author given as Schwacke. 
Although the specimens seen have more delicate branches, more tenuous 
and pendant inflorescences and more oblong leaves, I feel that this mate- 
rial is properly assigned to C. glaziovii. 

The Chicago Natural History Museum has a photograph of the holo- 
type of Ceccoloba sublobata which was in the herbarium at Vienna. The 
type was lost during World War II and the only duplicate of this collection 
which I have seen is in the Berlin Herbarium. This Berlin specimen bears 
an unpublished name, attributed to Heimer] and referring to the subundu- 
late leaves, which is more appropriate than the one actually published. 
Although the type of C. glaziovii is a staminate plant, there is no question 
that Wacket’s collection represents the same species in fruit. Heimerl’s 
original description does not refer to the type collection by number. The 
number 12 cited below is legible in the photograph of the type and on 
the isotype. 

In his monographic treatment of Coccoloba striata (Bot. Jahrb. 13: 164— 
165. 1890), Lindau cited numerous specimens from the Brazilian states of 
Bahia, Sao Paulo, Rio and Pernambuco. I have seen only one of these, 
Mosén 3664, which I believe to be more properly associated with C. 
glaziovit. Coccoloba striata, based on a Schomburgk collection from the 
Roraima area, appears to be a northern species. The remainder of the 
collections cited by Lindau should be examined for their correct relation- 
ship here. 


Brazil. Minas Gerags: Itabira do Matto Ventro, Schwacke 13673 (8, P). 
ParanA: Volta Grande, Dusén 11966 (GH, Ny). R1o DE JANEIRO: Rio de Janeiro, 
Glaziou 3087 (BR), 8089 (B-lectotype, BR, C, G, GH, LE, $), 13135 (type collection 
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Ou (C. cylindrostachya, B, BR, G, LE). SAO Pauto: Serra do Cubatao, near Santos, 
Wacket 12 (s-isotype of C. sublobata); Sorocaba, Mosén 3664 (P). 


Coccoloba goudotiana Weddell, Ann. Sci. Nat. III. 13: 260. 1849. 


This species is based on Goudot s.n. from San Luis, Colombia. The 
type specimen is in the Paris herbarium and the species is clearly synony- 
mous with Coccoloba obovata HBK. (1817). 


Coccoloba goudotiana Weddell sensu Meisner, Fl. Bras. 5(1): 35. pl. 
13. fig. 1. 1855. 


In the original publication Meisner did not intend to describe a new 
species, but only to list the Weddell species. However, he cited the 
Goudot material used by Weddell, as well as a Pohl collection from the 
Zuccarini herbarium which is not the same species. Meisner’s description 
and illustration combined features of both plants. I have seen the Pohl 
specimen, now in the Munich herbarium, and refer Meisner’s interpreta- 
tion of Coccoloba goudotiana to the synonymy of C. fastigiata Meisner. 


Campderia gracilis Meisner, Fl. Bras. 5(1): 23. pl. 6. 1855; DC. Prodr. 
14D 7 Ore SoOe 


Meisner described and illustrated this species in 1855. He cited a 
Spruce collection without giving a collector’s number from around Barra 
in the “Prov. Rio Negro.” The following year in the Prodromus he cited 
Spruce 958, reporting specimens to be in the DeCandolle Herbarium and 
the Herbarium Monacense (Munich). The illustration in Flora Brasiliensis 
appears to be a compilation of the two specimens. The original pencil 
sketch of the illustration of flowers and fruits is attached\to the sheet at 
Munich and this sheet should be designated as the lectotype. However, 
I cannot determine the source of the fruiting material which Meisner 
illustrated, since comparable achenes do not appear on either sheet at 
the present time. Lindau referred Campderia gracilis to the synonymy of 
Coccoloba ovata Bentham. This appears to be the correct specific place- 
ment on the basis of the material I have examined, but there is a question 
as to whether C. ovata belongs in the genus Coccoloba. This matter will 
be discussed further under C. ovata. I have seen specimens of Spruce 958 
from Munich (lectotype), Berlin, Geneva, the Gray Herbarium, Leningrad 
and Paris. 


Coccoloba gracilis HBK. Nov. Gen. 2: 176. 1818. 


Two specimens, one in the Willdenow Herbarium and one at Paris, can 
be considered to be authentic for this species. Both are relatively small 
and are characterized by slender, nearly geniculate inflorescences of func- 
tionally staminate flowers. The original description has information appli- 
cable to labels on both specimens but does not exactly match either. It 
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appears desirable to consider the Paris specimen as the lectotype since 
the only label on this sheet bears the number 3498 of Humboldt and the 
geographic location Rio Cachiyacu given at the time of publication. 

These two specimens are inadequate for accurate determination as to 
genus. The floral structure and that of the ocreolae and the bracts appear 
to bridge the few weak characteristics used to distinguish Coccoloba and 
Ruprechtia in staminate flowering condition. With the material available, 
the only possible course to follow is that taken by the previous authors 
and monographer who placed the species in Coccoloba. Additional material 
is needed to determine its correct position. 

Macbride (Publ. Field Mus. Bot. 13: 460. 1937) assigned a fruiting 
collection, Weberbauer 6982, to this species in his treatment for the Flora 
of Peru. The Weberbauer collection bears no data regarding the plant 
or the place of collection beyond “Peru.” The old inflorescence axes are 
4—8 cm. long and are erect. The fruiting peduncles are 2—2.5 mm. long. 
Fruits, one of which retains the fruiting calyx, are preserved in a packet. 
The perianth lobes are free nearly to the base in the fruit. The achene 
is only slightly triangular in outline, dark brown and shiny. This 
specimen is clearly a Coccoloba, though not necessarily the same as the 
authentic material of C. gracilis HBK. 


Peru. Rio Cachiyacu, Humboldt 3498 (p-—lectotype; without number or loca- 
tion [Herb. Willd. 7701]). 


Coccoloba grandiflora Lindau, Bot. Jahrb. 13: 175. 1890. 


Lindau cited two collections in the original description, Glaziou 14217 
and Miers 4657. The former should be selected as the type collection and 
the specimen at Copenhagen designated as the lectotype. This is the only 
sheet among those cited below on which the label states, “Coccoloba 
grandiflora Lindau n. sp.’”’ Lindau’s work was based upon the material 
in the Berlin herbarium — the fragment of a branch together with one 
inflorescence having one detached and two attached leaves. I have not 
located the Miers collection. 

Superficially, this species resembles Coccoloba tenuiflora Lindau which 
is based on cultivated material of unknown origin. The type of C. tenui- 
flora was from a greenhouse plant, while C. grandiflora is from native 
material. I cannot determine whether cultivation (and, specifically, green- 
house conditions) could create the differences seen in these specimens. 
Coccoloba grandiflora has more conspicuous ocreolae which are membra- 
naceous, split longitudinally and flaring. In all other characteristics the 
species are similar. Both species are known only from flowering material. 


Brazil. MinAs GERAES: Glaziou 20439 (B, LE, NY). R1o DE JANEIRO: Nuovo 
Freiburg, Glaziou 14217 (C-lectotype, B, K, LE, US). 


Coccoloba grandis Bentham in Hooker, London Jour. Bot. 4: 624. 1845. 
This species is based on Schomburgk 825 collected on the Rio Branco, 
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British Guiana. Lindau placed the species in the synonymy of Coccoloba 
latifolia Lam. After having examined the type in the British Museum, 
I agree with this placement. 


Coccoloba guaranitica Hassler, Repert. Sp. Nov. 14: 161. 1915. 
Coccoloba guaranitica var. opaca Hassler, ibid. 162. 


Hassler compared his new species with Coccoloba schomburgkii, but on 
the basis of the few specimens I have seen, it seems more nearly comparable 
to C. padiformis from Venezuela, although the leaves of C. guaranitica 
are smaller and more rounded at either end. The fruits of both species 
are known only from immature specimens, but in both the perianth lobes 
are conspicuous, imbricate and appear to surround only the upper half 
of the achene. 

Hassler did not select a type in the original description in which he 
mentioned two collections, Fiebrig 1429 and 1440. I have not seen the 
latter, but the former is a shoot of vigorous and rapid growth. 

The variety which Hassler described differs from the species in having 
smaller leaves, the margins of which are undulate-crenate. It also has 
a shorter inflorescence. The type of the variety, Fiebrig 4305, is a mature 
shoot system with many lateral flowering branches. It seems quite ap- 
parent that the specific name has been applied to younger and more 
vigorous specimens and that of the variety to the more mature branching 
specimens and thus the variety is not worthy of recognition. 

A specimen of Fiebrig 4305, the type of C. guaranitica var. opaca, was 
studied by Gross and annotated with both a specific name honoring Fiebrig 
and a varietal name referring to the crisp leaf margin. Neither name 
has been published, to my knowledge, although Gross published other 
epithets in the genus in small notes, often in obscure publications. 


Paraguay. Boquerén, Puerto Casado, Pedersen 4043 (a, c); Chaco, Fiebrig 
1429 (m-isotype); between Rio Apa and Rio Aquidaban, Fiebrig 4305 (type 
collection of C. guaranitica var. opaca, B, GH, M, P); Bahia Negra, Rojas 13708 
(BR, P, W). 


Coccoloba guianensis Meisner, Linnaea 21: 264. 1848. 


Several specimens were cited in the original description, but no type 
was selected. The specimens are obviously the same as the slightly anom- 
alous material described earlier by Bentham as Coccoloba marginata. 
The variation in material called C. guianensis and the nomenclature of the 
complex has been discussed in other papers (Howard, Jour. Arnold Arb. 
40: 84, 85. 1959; 41: 45, 46. 1960). 


Coccoloba gymnorrhachis Sandwith, Kew Bull. 1932: 221. 1932; 
Eyma, Polygonaceae, Guttiferae & Lecythidaceae of Surinam, 111. 
1932. 

Sandwith based the original description of this species on a flowering 
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specimen, Sandwith 168, from British Guiana. The plant was described 
as a “bush-rope” and the type shows strong characteristics of a liana, The 
leaves, broadest above the middle and narrowed to the base, are rigidly 
coriaceous with the arcuate venation impressed above. The flowers are 
borne in clusters with tightly appressed ocreolae. Eyma supplemented 
the original description with a fruiting specimen from Surinam. The 
Richard collection cited below is also in fruit and is the same as the 
material which Eyma cited, but these two fruiting collections are not 
good matches for the type collection and may not belong here. The fruits 
are warty, as though insect-infested, but no evidence of insect larvae 
could be found. 

Additional collections are needed before the morphological characteristics 
of Coccoloba gymnorrhachis are fully understood and the species clearly 
defined. 


British Guiana. Essequebo River, Moraballi Creek near Bartica, Sandwith 168 
(x-holotype, Ny). Surinam. Brownsberg, B.W. 6773 (x). Location unspecified: 
L.C. Richard s.n. (P). 


Coccoloba ilheensis Weddell, Ann. Sci. Nat. III. 13: 258. 1849. 


Coccoloba membranacea Klotsch, Linnaea 14: 289. 1840, nomen nudum. 


This is a poorly defined species requiring both field study and many 
more collections for an accurate interpretation. This species is similar 
to Coccoloba glaziovii, C. ochreolata and C. confusa. While collections 
representing the type of each of these species can be distinguished on 
sight, I cannot find any reliable morphological characteristics useful in 
separating them in a key. 


Brazil. BAHIA: Jlheos, Martius 1240 (p—holotype, BR, G, GH, LF, M); Luschnath 
s.m. “1839” (LE). Without location: Luschnath 42 (LE). 


Coccoloba japurana Meisner, Fl. Bras. 5(1): 25. 1855.1 


This species is based on a Martius specimen from Ega in the Rio Negro 
of Brazil. Authentic material is in the Munich herbarium and is repre- 
sented in the collections of the Gray Herbarium by a photograph. The 
photograph is a montage of two herbarium sheets and two labels. One 
label has the hand-written annotations, “Coccoloba acuminata’ and “Cocco- 
loba japurana’”’ and on the same sheet is the annotation, “Alsodeia japu- 
rana Radlk.” One of the sheets has specimens with immature inflorescences. 
This almost completely overlaps the other sheet from which an infructes- 
cence protrudes. The fruit on this axis is clearly not that of a Coccoloba. 

The name Alsodeia japurana Radlk. (Sitz-ber. Math.-Phys. Klasse 
Akad. Miinchen 20: 182. 1891) is recorded in the first supplement of 
Index Kewensis as an observation. There is no reference to the name 
Cocceloba japurana Meisner in the article cited. However, Lindau at- 


*Rinorea japurana (Meisner) Howard, comb.. nov. Basionym: Coccoloba 
japurana Meisner in Martius, Fl. Bras. 5(1): 25. 1855. 
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tributed the transfer to Radlkofer in a list of excluded species and in a 
footnote in his monograph i.e., “C. japurana MEIssn. — Alsodeia japurana 
Ravik.” (Bot. Jahrb. 13: 220. 1890). 

Alsodeia is a genus of the Violaceae for which most modern writers 
use the name Rinorea. Blake, who monographed the American species 
of Rinorea (Contr. U. S. Natl. Herb. 20: 317. 1924), listed Alsodeia japu- 
vana as a “doubtful species” with the comment, ‘This was described from 
specimens with very young flowers. It is said by Radlkofer to be allied 
to A. racemosa.” So many aspects of this misplaced epithet have been 
overlooked that I have made the new combination in Rinorea primarily 
to place the name in indices for the aid of future workers. An adequate 
interpretation of the photograph is impossible. Meisner’s original descrip- 
tion could well be a Coccoloba; Lindau saw the material now in the 
Munich herbarium and would surely have recognized a Coccoloba as to 
genus; Radlkofer worked on Alsodeia and would certainly have recognized 
that genus; Blake did not accept the species, but it is not clear what 
material he saw or to which description he referred. The fruit in a photo- 
graph of a properly labelled specimen, supposedly the type, is not a 
Coccoloba, but appears to be a Rinorea. The writer cannot solve the 
puzzle and may not have placed the specific epithet in its proper niche. 


Coccoloba laevis Casaretto, Nov. Stirp. Bras. 71. 1844; Lindau, Bot. 
Jahrb. 13: 186. fig. 40. 1890. 


Coccoloba cordifolia Meisner, Fl. Bras. 5(1): 37. 1855. 


Casaretto did not cite a specimen in the original description, but in the 
same publication he described other species based on his own collections. 
One sheet, Casaretto 2264, in the Turino herbarium, fits the description 
of Coccoloba laevis in all details and should be considered the holotype. 
I assume that Casaretto unintentionally omitted the citation of a specimen. 

In the original description of Coccoloba cordifolia, Meisner cited several 
specimens without selecting a type. He indicated the affinities of his new 
species with C. nivea, C. cordata, and C. candolleana and cited in synonymy 
“Coccoloba uvifera Salazmann Mss. in Herb. (non Linn.).” In his treat- 
ment for the Prodromus (14: 155. 1856) he cited the same specimens, 
but he did not repeat the suggested synonymy or the possible relation- 
ship. Instead he placed his species next to C. laevis, which he suggested 
might be identical with C. cordifolia or C. candolleana. Lindau was the 
first to place C. cordifolia Meisner in the synonymy of C. laevis Casaretto, 
a decision with which I agree. 

The Salzmann collection from Bahia which Meisner cited is represented 
in several herbaria and the collection at Kew shows the full range of 
variation from the small-leaved type of Casaretto’s species to the broader 
and more cordate leaved types found in Blanchet 3528. 

Lindau described and illustrated the fruit of Coccoloba laevis, but 
although I have seen most of the material he cited, I have not found a 
fruiting specimen, or even a single fruit, among them. If the figure pub- 
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lished by Lindau can be trusted, the possibility of a hybrid origin of this 
species should be examined. Coccoloba marginata or C. uvifera would 
seem quite likely as parents. At present C. laevis is an extremely variable 
species which is not clearly delineated. 


Brazil. BAHIA: Amaralina, San Salvador, Dahlgren sn. (F); Ilha de Cal, 
Curran 106 (GH, NY, Y); Itaparica Island, Casaretto 2264 (to-holotype) ; 
Jacobina, Moritiba, Blanchet 100 (Gc, NY), 3528 (G, LE, P). PERNAMBUCO: 
Pernambuco, Guillamin s.n. (F). R10 DE JANEIRO: Rio de Janeiro, Glaziou 11445 
(B, K, P), Salzmann 476 (Gc), sm. (K, LE, P). Locality uncertain: Maceio, 
Gardner 1391 (kK). 


Coccoloba lanceolata Lindau ex Glaziou, Bull. Soc. Bot. Fr. IV. 11 
(Mem. 3f): 573. 1911, nomen nudum. 


The collection Glaziou 19764 was cited by the author in the original 
publication with the brief description, “liane, fl. blanchatres, fruit noir.” 
The specimens seen are obviously from climbing plants. The leaves and 
infructescence are borne on short lateral shoots. While the epithet has 
no acceptable standing at the present time, I do not wish either to 
describe the plant more fully or to place the name in synonymy until 
further material from southern Brazil is available for study. It is probable 
that this collection should be assigned to C. salicifolia. The leaves of the 
Glaziou specimen, however, are more lanceolate-oblong in shape, less acu- 
minate at the apex and thicker in texture. The fruits match the illustra- 
tion given by Lindau for C. salicifolia. 


Brazil. Minas GERAES: Riacho das Varas, Glaziou 19764 (8, C, K). 


Coccoloba latifolia Lamarck, Dict. Encycl. 6: 61. il. 316, f. 4. 1804. 
Coccoloba grandis Bentham in Hooker, London Jour. Bot. 4: 624. 1845. 


Lamarck described this species from material cultivated in the Jardin 
des Plantes, Paris. I have not seen authentic material, but his illustra- 
tion is of a single detached leaf which does not represent well the species 
as currently accepted. The description, although somewhat vague, seems 
applicable, but, since Coccoloba latifolia is similar to C. mollis, comparable 
field observations would be helpful. It differs in an almost complete 
lack of puberulence, in its much stouter and generally hollow stems and 
in having strongly bullate leaves. I have seen C. latifolia in Trinidad 
where it is a characteristic plant of savanna areas. Its habit is distinctive 
and this, together with the presence of many biting ants in the large 
ocreae, makes it long remembered by collectors. 

Coccoloba grandis Bentham is based on Schomburgk 825. Lindau 
placed the species in the synonymy of C. latifolia, where it clearly belongs. 

Lindau referred three collections by Burchell from Sao Paulo and Para 
to this species. I have seen one sterile sheet of Burchell 3982 in the her- 
barium at Kew and feel that this sheet, at least, should be considered 
the adventitious leaf form of Coccoloba warmingii Meisner. 
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In addition to the localities listed below, the species is also known from 
Trinidad and its adjacent islands (Jour. Arnold Arb. 40: 81. 1959). 


Brazil. CEARA: Ceara, Curran 36 (GH). MARANHAO: Campo de Boa Esperanca, 
Froes 1817 (A, NY). British Guiana. Mapenna, Courantyne River, B.G. Forest 
Dept. 2601 (A); Rio Branco, Schomburgk 825 (Bm-type of C. grandis). French 
Guiana. Cayenne, savannahs along St. Madeleine Rd., Broadway 750 (cH, NY); 
without locality, Barbier s.n. (a), Sagot 486 (A). Surinam. Koboerie, Herb. B.W. 
5929 (a); without specific locality, Hostmann 682 (cH), s.n. (BR), Wullschagel 
sm. (M). Venezuela. DELTA AmAcurRo: Serrania Imataca, N. of Rio Guanamo, 
Wurdack & Monachino 39724 (a). 


Coccoloba laurifolia Jacquin, Hort. Schoenbr. 3: 9. pl. 267. 1798. 


This remains a troublesome name which I cannot place satisfactorily. 
Meisner recognized the species (DC. Prodr. 14: 165. 1856), noting that 
the type locality was Caracas, Venezuela, and he cited one specimen 
(7699) in the Willdenow herbarium. This specimen consists of two 
sterile shoots obtained from a plant cultivated in a botanic garden and 
certainly is not the Jacquin type. It is properly referred to Coccoloba 
diversifolia Jacq. 

In his monograph (Bot. Jahrb. 13: 158. 1890) Lindau also accepted 
Jacquin’s name and cited two specimens (without known collectors and 
from Caracas, Venezuela) to be found in the Delessert and Vienna her- 
baria. Lindau cited many additional collections from Florida, the Ba- 
hamas, Cuba, Hispaniola, Puerto Rico and the Virgin Islands. A specimen 
in the Prodromus herbarium at Geneva which Lindau saw, and the one 
I believe he cited, was probably collected by Bertero in Hispaniola. The 
Antillean and Florida material cited by Lindau has been referred to 
Coccoloba diversifolia Jacq. 

Although I have suggested that Coccoloba laurifolia Jacq. and C. 
diversifolia Jacq. may be the same (Jour. Arnold Arb. 40: 195-196. 
1959), I am not entirely convinced of it. A re-examination of all material 
available to me from Venezuela has failed to reveal any plants which 
can be compared satisfactorily with the description and illustration supplied 
by Jacquin. The closest comparison in Venezuela would be with C. padi- 
formis Meisner based on the collection Moritz 377 from Caracas. Material 
from Central America which I have cited for C. padiformis (loc. cit. 210- 
211) and additional collections to be cited in this study are not exactly 
comparable to Jacquin’s description and illustration. These differences at 
present are primarily in the venation as related to the texture of the leaf 
blade and in the shape of the leaf apex. A field study of Coccoloba plants 
in the vicinity of Caracas will be necessary to determine what species 
Jacquin had as a basis for his description and illustration of C. laurifolia. 


Coccoloba laxiflora Lindau, Bot. Jahrb. 13: 191. 1890. 
The holotype in the Berlin herbarium is Glaziou 11444 from Rio de 
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Janeiro, Brazil. This species is to be referred to the synonymy of 
Coccoloba ramosissima Weddell. 


Coccoloba lehmannii Lindau, Bot. Jahrb. 29(Beibl. 49): 7. 1895; 
Howard, Jour. Arnold Arb. 40: 200. 1959. 


Coccoloba lehmanni Lindau, Repert. Sp. Nov. 1: 156. 1905. 
Coccoloba williamsii Standley, Publ. Field Mus. Bot. 11: 148. 1936. 


This species has been discussed in an earlier paper in which its range 
was extended to Central America and additional species from that area 
placed in its synonymy. The selection of a lectotype was also discussed 
at that time. Another similar species is Coccoloba lepidota A. C. Smith 
(q.v.). Additional material may show that this, too, should be placed in 
synonymy here. Two collections from Peru, Tessman 3896 and 5258 from 
Iquitos along the Amazon have been tentatively referred to this species. 
Several herbarium specimens have been seen of a collection made in 1871 
from a cultivated plant in the Calcutta Botanic Garden. No collector or 
data are given on the sheets, which have carried the name “Coccoloba 
excoriata.”’ These are clearly to be referred to the present species. 


Colombia. Antiogu1A: Villa Arteaga, Lopez & Sanchez 40 (us); Cauca, 
Lehmann 7560 (s-lectotype). Meta: Puerto Lopez, E.L. & R.R. Little 8294 
(Ny). Venezuela. AnzoaTecui: NE. of Bergantin, Steyermark 61217 (F); 
BaRINAS: Barinitas, Aristeguieta 1702 (us). MrErtpa: Between Hacienda Agua 
Blanca, above La Azulita and Rio Capaz, Steyermark 56127 (fF). 


Coccoloba lepidota A. C. Smith, Brittonia 2: 150. 1936. 


This species was distinguished by Smith by the “characteristic scales 
of the petioles and young stem parts.” Smith compared Coccoloba lepidota 
with C. ovata, which is clearly distinct. The separation of C. lepidota and 
C. lehmannii is more difficult and additional material may show that C. 
lepidota should be another synonym of that species. The lectotype of 
C. lehmannii, Lehmann 7560 (8), has shorter, more elliptic leaves and 
a predominance of simple pubescence. Coccoloba lepidota, as represented 
by the type collection, Krukoff 5660, has larger obovate-oblong leaves, 
broadest above the middle and tapering to an obtuse or truncate base. 
The young stems, petioles and ocreae are covered with lepidote scales 
and bear lesser amounts of simple hairs and resinous excretions. A tend- 
ency towards this development is found in the type collection of C. 
lehmannii and in the other collections cited below. It is probable that 
C. lepidota is an extreme variation of C. lehmannii. 

Brazil. Acre: Near mouth of Rio Macauhan, Krukoff 5660 (Nvy-holotype, 
A, LE, M, W), 5659 (A, LE, M, NY). 


Coccoloba leptostachya Bentham, Bot. Sulph. 59. 1856; Meisner, 
DC. Prodr-142 16327 1850: 


As has been pointed out in an earlier paper in this series (Jour. Arnold 


1960] HOWARD, STUDIES IN THE GENUS COCCOLOBA, IX 249 


Arb. 40: 188. 1959), Bentham described this species, citing the type 
locality as “Libertad in Colombia.” The type is a Barclay specimen 
at Kew. I have studied this and have concluded that the specimen was 
collected in Central America. Recent collections from Libertad in El 
Salvador proved to match the Barclay collection well. I have seen no 
comparable material from Colombia. Coccoloba leptostachya Bentham is 
referred to the synonymy of C. barbadensis Jacquin (1760), which is 
known from Mexico, Guatemala and El Salvador. The species need no 
longer be considered in the South American flora. 


Coccoloba longependula Martius ex Meisner, Fl. Bras. 5(1): 27. pl. 9. 
1855; Lindau, Bot. Jahrb. 13: 177. 1890. 


After an examination of the type of this species (Martius 759 from Minas 
Geraes, Brazil [m]), this has been referred to the synonymy of Coccoloba 
sticticaulis Weddell (q.v.). 


Coccoloba longiochreata Hassler, Repert. Sp. Nov. 14: 162. 1915. 


This species is clearly the same as Coccoloba cujabensis (q.v.) and has 
been referred to synonymy there. Hassler cited two collections, Fiebrig 
1284 and 1443, in his own herbarium. The collections were made in the 
Gran Chaco at Puerto Talavera, Paraguay. 


Coccoloba longipes S. Moore, Trans. Linn. Soc. II. 4: 446. 1895. 
Coccolobis padifolia Rusby, Mem. N. Y. Bot. Gard. 7: 235. 1927. 


In the original description Moore compared his new species with Cocco- 
loba laxiflora Lindau, which I now regard as the same as C. ramosissima 
Weddell. There is a striking similarity between these two species in the 
delicate inflorescences and the long peduncles. There are differences in 
the leaf size which should be re-examined when additional materials be- 
come available from southern Brazil. At present I distinguish C. longi- 
pes by the ovate-oblong leaf blades which taper from the middle to 
a blunt apex. Coccolobis padifolia Rusby was described without any 
comparison of other species. A study of the type collection indicates that 
it should be placed in the synonymy of C. longipes. 

Bolivia. Rurrenabaque, Rusby, Mulford Ex. No. 848 (ny-holotype of C. 
padifolia, cH). Brazil. Matto Grosso, S. Moore 577 (sm-holotype, B, NY). 


Coccoloba lucidula Bentham in Hooker, London Jour. Bot. 4: 627. 
1845. 
Coccoloba sagotii Lindau, Bot. Jahrb. 13: 184. 1890. 
The two species treated here fall into widely separated portions of 


Lindau’s monographic treatment of Coccoloba, yet it seems clear to the 
writer that they are identical. Coccoloba lucidula was based on flowering 
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specimens with delicate, membranaceous, immature leaves which crinkled 
in drying, turned black and became lustrous on the upper surface. Ben- 
tham cited only one specimen collected by Schomburgk, “2nd Coll. 947 
(1262). The species has not been collected again and no modern col- 
lections have been assigned to it. The mature foliage and fruiting speci- 
mens of C. sagotii would appear to belong in synonymy here, but since 
at present there is no comparable material for C. lucidula, there is need 
for additional mature specimens of the latter. 

Coccoloba lucidula is described as a woody vine by collectors of the 
specimens cited below. Perrottet 1820 (Pp) is a delicate vine tapering to 
a tenuous apex. On this specimen the immature condition of the leaves is 
clearly shown, from minute to fully expanded, though membranaceous, 
forms. Many of the mature leaves of other collections are folded, indi- 
cating that when fresh the midrib is sharply curved downward. The fruit 
is distinctive, being nearly spherical and smooth. A small stalk is dis- 
tinguishable at the base of the fruit and the apex is more or less obtuse, 
with very small, imbricate perianth lobes. Perrottet 83 from British Guiana 
which is referred here was cited by Lindau (loc. cit. 168) as Coccoloba 
racemulosa and, thus identified, was an important example of his Guiana— 
northern Brazil distribution (loc. cit. 116). 

Coccoloba sagoti was described by Lindau and was based on an unnum- 
bered Sagot collection from ‘‘Guyana gallica” near Cayenne. This is a fully 
matured branch of scrambling habit. The infructescence is old but fruits 
have been preserved. The leaves are coriaceous and shiny above. Lindau 
distinguished this species from C. lucidula by the glabrous branchlets 
and infructescence rachis, but close examination shows that in all reliable 
characteristics the type collections are similar. The pubescence present 
on material of C. sagoti was overlooked by Lindau. Lindau also referred 
to specimens in the herbaria at Berlin and Stockholm, but both of these 
are merely fragments. The most complete specimen of this collection 
is in the Paris herbarium. 


British Guiana. Coverden, Persaud 136 (F, K, NY); Demerara River, Jenman 
6309 («K); Ituni, south of Mackenzie, Cowan 39255 (K, NY); Roraima, Schom- 
burgk 947 (1262) (x-type collection, BR). Without specific location: Perrottet 
83 (G), sm. (2); Schomburgk 81 (B). French Guiana. CAYENNE: Martin s.n. 
(K), Poiteau sn. (Kk), L.C. Richard s.n. (P), Sagot s.n. (type collection of C. 
sagoti, B, P, S), Talbot sm. (kK); Montagne de Kaw, Cowan 38798 (ny). 
Venezuela. Bolivar, Tumeremo, Steyermark 60942 (F). 


Coccoloba marginata Bentham, in Hooker, London Jour. Bot. 4: 626. 
1845. 


Coccoloba guianensis Meisner, Linnaea 21: 264. 1848. 
Coccoloba martii Meisner, Fl. Bras. 5(1): 37. 1855. 
Coccoloba marti var. major Meisner, ibid. 38. 
Coccoloba martii var. minor Meisner, ibid. 

Coccoloba nitida var. cordata Meisner, ibid. 
Coccoloba nitida var. rotundata Meisner, ibid. 
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Coccoloba trinitatis Lindau, Bot. Jahrb. 13: 182. 1890. 
Coccoloba douradensis Glaziou, Bull. Soc. Bot. Fr. IV. 11(Mem. 3f): 571. 
1911 (provisional name with mixed type; see also C. densifrons). 


A discussion of this species is given in two earlier papers (Jour. Arnold 
Arb. 40: 84-85. 1959, and 41: 45-46. 1960). I have seen additional 
material (cited below) which extends the range of this species to Vene- 
zuela and possibly to the Brazilian states of Minas Geraes, Goyas, Bahia, 
Acre and Santa Catarina. Additional field study is needed to determine 
the variations in individual plants as these occur in South America. 

While I am following Lindau in considering Coccoloba martii a synonym 
of C. marginata, I wish to point out the possibility that C. martii more 
properly may be assigned to C. peltata Schott. Certainly the Salzmann 
collections from Bahia previously identified as “C. pendula” or C. nitida 
var. cordata are intermediate between material of C. peltata from Rio de 
Janeiro and material of C. marginata from the Guianas. At present Cocco- 
loba peltata may be represented only by anomalous material and there- 
fore the species may be incorrectly interpreted. 


Brazil. ACRE: Rio Macauhan, Krukoff 5479 (c, K, M, NY, w). AMAZONAS: 
Sao Paulo de Olivenga, Krukoff 9048 (F, K, NY); without specific locality, Ule 
9347 (Gc, K). Banta: Chapada do Rio das Femmeas, Carrasco, Ilheos, Riedel 
244 (LE, P), Blanchet 3049 (LE); Liitzelburg 516 (m); without specific locality, 
Salzmann 475 (e). Goyas: Chapada do Rio Preto, Litzelburg 1304 (m); 
Patavidado, Macedo 3.859 (K); without specific locality, Burchell 7768 (e). 
Minas Gerags: Caraca, Tavares 316 (m). British Guiana. Kaieteur Plateau, 
Maguire & Fanshawe 23316 (A, NY); Kaieteur Savannah, Potaro River, Jen- 
mann 831 (K); basin of Kuyuwini River, A.C. Smith 3030 (a); Waini River, 
De la Cruz 3712 (GH); without locality, Pozteau 179 (LE). Dutch Guiana. 
Paramaribo, Kappler 1620 (Pp), Wullschlagel 882 (Br); without specific locality, 
Hostmann 506 (P), Wullschlagel 992 (Br). French Guiana. Cayenne, Broadway 
307 (GH); without specific locality, Leprieur 187 (a), Lequillon sn. (®), 
Melinon 252 (A). Venezuela. AMAzonas: Tamatama, Upper Orinoco, Llewelyn 
Williams 15233 (F); without specific locality, Gimes 5105 (us). BOLtvarR: 
Raudal Guaiquinima, Cardona 474 (us), 475 (us), Maguire 33134 (A, NY). 


Coccoloba martii Meisner, Fl. Bras. 5(1): 37. 1855. 


Coccoloba martii var. major Meisner, ibid. 38. 1855. 
Coccoloba martii var. minor Meisner, ibid. 


No type had been selected, but the species was considered to consist 
of its two varieties. An examination of the material cited led to the con- 
clusion that these taxa may be referred to the synonymy of Coccoloba 
marginata Bentham. There is a possibility, as was pointed out in the dis- 
cussion of C. marginata, that C. martii and C. peltata are the same. 


Coccoloba meissneriana (Britton) K. Schum. in Just, Bot. Jahresber. 
28(1): 451. 1902. 


Uvifera meissneriana Britton in Rusby, Bull. Torrey Club 27: 129. 1900. 
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This species is known from but two collections from the same area. It 
is similar to Coccoloba peruviana and eventually both may be included in 
C. obtusifolia (q.v.). At present it can be distinguished by the tomentum 
on the young stems and petioles, on the entire lower leaf surface and on 
the midrib of the upper leaf surface. The inflorescence is copiously pu- 
bescent, as well. The fruits are comparable to those of C. obtusifolia, hav- 
ing the achene surrounded by the imbricated lobes of the perianth. The 
Rusby collection is from a staminate plant and was in flower in May. 
The Bang collection, made in July, is in fruit. 

Bolivia. Guanai, Rusby 1918 (Ny-holotype, B, GH), Bang 1595 (A, GH, K, LE, 
M, NY). 


Coccoloba membranacea Klotzsch, Linnaea 14: 289. 1840. 


This species is apparently based on a Luschnath collection from Bahia, 
Brazil. The original description is brief, ‘“Arborescens, floribus lutescenti- 
viridibus.”” Lindau (Bot. Jahrb. 13: 165. 1890) regarded the original 
epithet as a nomen nudum and referred it to the synonymy of Coccoloba 
ilheensis. At that time he cited “Luschnath 42,’ a specimen of which is 
in the Leningrad herbarium. I have seen that sheet, but there is no anno- 
tation to indicate that it is the type of C. membranacea. The specimen is 
properly referred to C. dheensts. 


Coccoloba microneura Meisner, DC. Prodr. 14: 163. 1856; Howard, 
Jour. Arnold Arb. 41: 42. 1960. 


This species has been discussed in the earlier paper cited above and 
referred to the synonymy of Coccoloba nitida HBK. The type was Purdie 
s.n., collected in the vicinity of Santa Marta, Colombia. Meisner reported 
the type specimen to be in the Arnott herbarium, but such a specimen 
cannot be found, although there is a specimen in the herbarium of the 
Royal Botanic Garden at Kew. 


Coccoloba microphylla Morong in Morong & Britton, Enum. Pl. Coll. 
Parag. 212. 1892; Ann. N. Y. Acad. 7: 213. 1893, not Griseb. 1866. 


This species was based on Morong 899, made along the Rio Pilcomayo 
in Paraguay. Because the epithet is a later homonym of Coccoloba micro- 
phylla Grisebach, Hassler renamed it C. morongii. An examination of 
the type collections shows that it should be referred to the synonymy of 
C. paraguariensis Lindau. 


Coccoloba micropunctata Eyma, Meded. Bot. Mus. Utrecht 4: 1. 1932. 


I am unable to accept Eyma’s criteria for distinguishing the material 
he cited as a species distinct from Coccoloba excelsa (q.v.), and so have 
referred his species to synonymy there. The type selected was Stahel 77 
from .Dutch Guiana. 
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Coccoloba mollis Casaretto, Nov. Stirp. Bras. 72. 1844. 


Coccoloba polystachya Weddell, Ann. Sci. Nat. III. 13: 261. 1850. 
Coccoloba paniculata Meisner, Fl. Bras. 5(1): 43. pls. 20, 21. 1855. 
Coccoloba polystachya var. mollis Meisner, DC. Prodr, 14: 151. 1856. 
Coccoloba polystachya var. glabra Lindau, Bot. Jahrb. 13: 133. 1890. 
Coccoloba polystachya var. pubescens Lindau, ibid. 


Casaretto cited no collection by number or name of collector in the 
original publication, so one must assume that he was referring to his own 
collection. Such a specimen, now in the Turino herbarium, was made on 
the island of Itaparica, near Bahia, Brazil, and the data on the label 
agrees in description and location with that published by Casaretto. The 
label on the specimen also stated the number of the collection as 2218 
and the catalogue number as 80. Lindau cited “Casaretto 2218” and 
“Meisner 80.” These are one and the same sheet. This single sheet in 
the Turino herbarium, the holotype of this species, is a sterile specimen 
in poor condition consisting of two leafless twigs and five detached leaves, 
probably coming from an adventitious shoot since one twig is extremely 
pubescent. The conspicuous development of the pubescence can be matched 
on the collection Liitzelburg 295 in the Munich herbarium. The label 
states that this collection came from a tree 6 meters tall; however, the 
very large leaves, long internodes and copious pubescence all suggest ab- 
normal or adventitious growth. Other flowering collections by Liitzelburg 
cited below from the state of Ceara appear to be transitional in pubescence, 
size and shape of leaves and length of internodes. 

Weddell described Coccoloba polystachya, being unaware of Casaretto’s 
name. He saw a living specimen which was given a catalogue number, 
and he also cited the collection “Martius 1242.” No specimens of the 
living plant appear to have been preserved, so the Martius collection may 
be taken as the type of C. polystachya. The specimens I have seen of 
Martius 1242 bear female flowers and a sheet from Leningrad has the 
fragment of a sterile shoot, but there is no doubt that the Leningrad collec- 
tion is the same as the more pubescent type of C. mollis Casaretto. 

In 1855 in the Flora Brasiliensis Meisner published a treatment of the 
genus Coccoloba. He accepted C. polystachya Weddell and referred C. 
mollis Casaretto to the synonymy of Weddell’s species, with a question. 
He cited specimens collected by Salzmann, Spruce and Weddell. The illus- 
tration given for this species is of a staminate plant and does not repre- 
sent the type of either C. mollis or C. polystachya. 

At the same time Meisner described a new species, Coccoloba paniculata, 
illustrated in two plates by staminate and pistillate plants. He cited an 
unnumbered collection by Pohl, the collection Poeppig 2649, and also 
Martius 1242, which Weddell had cited in the original description of 
C. polystachya. Meisner distinguished between C. polystachya and C. 
paniculata by the more abundant pubescence of the former. 

In 1856 Meisner repeated for the Prodromus the description of the two 
species and, in addition, listed Coccoloba polystachya var. mollis, based 
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only on C. mollis Casaretto and the collection “Casaretto 80.” It is of 
interest to note that Meisner cited Martius 1242 under both species, but 
indicated (with an exclamation point) only the citation of this collection 
as C. polystachya. 

In 1890 Lindau recognized Coccoloba polystachya, with two varieties. 
Coccoloba polystachya var. glabra Lindau is based on C. paniculata Meis- 
ner, while C. polystachya var. pubescens Lindau is based on C. mollis 
Casaretto. Lindau noted that the varieties were based on the amount of 
pubescence and that intermediates were to be found. 

Eyma (Meded. Bot. Mus. Utrecht 4: 4. 1932) recognized that the 
oldest name was Coccoloba mollis Casaretto and accepted this, including 
with it C. polystachya Weddell and C. polystachya var. pubescens Lindau. 
Eyma did not treat C. paniculata Meisner or C. polystachya var. glabra, 
thus implying his acceptance of them. Macbride’s treatment of the genus 
for the Flora of Peru (Publ. Field Mus. Bot. 13: 460. 1937) appears to 
be based on the work of Eyma, although no reference is given. I have 
seen only a few of the specimens cited by Eyma. In general the specimens 
from French and Dutch Guiana have a different aspect in the texture of 
the leaves and the color of the pubescence. Moreover, the petioles and 
branches of the inflorescence tend to be longer. The plants from this area 
may represent a geographic race, or perhaps even a distinct species. Ad- 
ditional material is needed for an understanding of the conditions seen 
in these plants. 

One collection of Krukoff from the Basin of the Rio Solimoes, also, 
is difficult to fit into the general pattern of Coccoloba mollis. This col- 
lection, Krukoff 8841, has leaves of still different texture and in this case 
the branches of the inflorescence are short, resembling those of Coccoloba 
dugandiana. The collection is in fruit and the samples opened, all sterile 
and hollow, are strongly triangular in outline and section. The lobes of 
the perianth are appressed against the apex, rather than coronate, as in 
the few fruits seen of typical Coccoloba mollis. At present the collection 
does not merit description as a new species. 

I have not accepted the glabrous variety created by Lindau, since ad- 
ditional field study of this species is needed to understand the variation 
in pubescence with the age and habit of the plant. The species seems 
clearly dioecious, the pistillate plants appearing to be more pubescent 
than the staminate plants. Collections made from the coastal areas are 
also more pubescent than those from inland stations in South America. 
The shape of the leaf, particularly the base, and the length of the petiole 
are extremely variable in the specimens cited. The species is easily recog- 
nized, since so few species of Coccoloba have paniculate inflorescences; 
however, no existing description is adequate. I sincerely hope that some 
botanist in an area where this plant grows can make the necessary study 
of variations in C. mollis. 


Bolivia. SANTA Cruz: Sara, Bosques de Buenavista, Steinbach 6563 (a). 
Without specific locality: Yungas, Bang 299 (cG, GH, K, LE, M, NY). 
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Brazil. Acre: Rio Macauhan, Krukoff 5550 (A, M, Ny); Seringoel Auristella, 
Ule 9346 (c, K). Amazonas: Ega, Poeppig 2649 (B, LE); Sao Paulo de Oli- 
venca, Palmares, Krukoff 8314, 8337 (A, BR, LE, NY), 8841 (A, BR, NY); Humayta 
near Tres Casas, Krukoff 5550 (a, M, Ny). Banta: Camapuan, Riedel 628 (a, 
LE); Itaparica, Casaretto s.n. (ro-holotype); Sao Bento das Lages Liitzelburg 
295 (m). CrarA: Barxa d’Anta, Liitzelburg 26278 (m); Grangeiro, Liitzelburg 
25800 (M, w), 25838 (m); Soure, Drouet 2377 (GH); without specific locality, 
Gardner 1828 (Ny). Goyaz: Rio dos Alnas, Glaziou 21980 (a, LE); Tocanti- 
nopolis, Pires & Black 1650a (us); without specific locality, Burchell 7351-2 
(GH). MaranHAo: Loreto, Snethlage 656 (F); Maracassumé River, Froes 1811 
(A, Ny). Matto Grosso: Cuyaba, Martius 1242 (m-holotype of C. polystachya, 
BR, LE, NY). Minas Geraes: Paracatu, Riedel s.n. (LE). PARA: Barra do Rio 
Negro, Spruce s.n. (Oct. 1850) (B, GH, LE, M, NY); Cassipa, Tapajos River re- 
gion, Krukoff 1246 (A, NY). PERNAMBUCO: Tapera, Pickel 2483 (GH). PiauHy: 
Urussuhy, Snethlage 633 (F). Rio DE JANEIRO: Without specific locality, Burchell 
5912 (cH). Locality not specified: Pohl s.n. (BR, M, NY). Dutch Guiana. Bradi- 
lif, Matoela, Stahel 189 (a); Zanderij I., Herb. Surinam 189 (Nv), 4903 (A, 
NY). Ecuador, Manast: El Recreo, Balao, Eggers 14497 (A, B, LE, M), 15675 
(GH, K, LE, M, NY). French Guiana. Godebert, Wachenheim s.n. (A); without 
locality, Melinon 106 (A). Peru. Loreto: Florida, Rio Putumayo at mouth of 
Rio Zubineta, Klug 1991 (a, GH, NY); Rio Santiago, Tessmann 4372 (ny); 
Middle Ucayale, Tessmann 3195 (ny). 


Coccoloba monoica Ruiz ex Meisner, DC. Prodr. 14: 149. 1856. 


Meisner cited this name in synonymy as “Coccoloba monoica fl. peruv. 
Ruiz” and recorded seeing a specimen in the Berlin herbarium. Lindau 
(Bot. Jahrb. 13: 220. 1890) apparently saw the authentic material, since 
he referred the epithet to synonymy under Muhlenbeckia tamnifolia var. 
laxiflora Meisner. The type specimen was not located during a brief 
search in the Berlin herbarium several years ago. 


Coccoloba morongii Hassler, Repert. Sp. Nov. 14: 162. 1915. 


This was a new name, provided by Hassler for Coccoloba microphylla 
Morong (1893), not C. microphylla Griseb. (1866). The species is to be 
placed in the synonymy of C. paraguariensis Lindau. 


Coccoloba moritziana Klotzsch ex Meisner, Fl. Bras. 5(1): 28. 1955. 


Meisner published this epithet in the synonymy of his new Coccoloba 
moritzii var. opaca and reported that he found the manuscript name in 
the Berlin herbarium. I have not been able to locate such a specimen, 
although Lindau (Bot. Jahrb. 13: 216. 1890) referred the name to the 
synonymy of C. ovata. 


Coccoloba moritzii Meisner, Fl. Bras. 5(1): 28. 1855. 


Coccoloba moritzii var. opaca Meisner, ibid. 
Coccoloba moritzii var. lucida Meisner, ibid. 


Lindau (Bot. Jahrb. 13: 216. 1890) has referred this species and its 
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varieties to the synonymy of Coccoloba ovata. The difficulty in typifying 
these names will be discussed under C. ovata. On the basis of the material 
I have seen, I believe Lindau’s action to be correct. In the original publi- 
cation Meisner attributed the name Coccoloba moritzii to Klotzsch and 
cited in the synonymy of C. moritzii var. opaca the manuscript name 
Coccoloba moritziana which he found in the Berlin herbarium. I have not 
been able to find the name published in any of Klotzsch’s writings. 


Coccoloba mosenii Lindau, Bot. Jahrb. 13: 173. 1890, “Moseni.” 
Coccoloba fastigiata var. glabrata Meisner, Fl. Bras. 5(1): 34. 1855. 


This species represents a climbing plant with the leaves borne on short 
lateral branches. The leaf blades have a characteristic shape, oblong- 
obovate to nearly lanceolate-obovate. The range of variation in habit, 
as well as in shape of leaf cannot be determined from the few specimens 
on hand. Additional material is needed for further study. The basis for 
the proper assignment of Coccoloba fastigiata var. glabrata to synonymy 
here has been discussed under that epithet. 


Brazil. SAo Pauto. Santos Lorosocaba, Mosen 3458 (s—lectotype, B, G, P), 
Loefgren 10432 (m). Without definite locality, Burchell 3844 (P). 


Coccoloba nigra Fawcett & Rendle, Jour. Bot. 51: 123. 1913; FI. 
Jamaica 3: 120. 1914; Howard, Jour. Arnold Arb. 38: 106. 1957. 


As I have discussed in an earlier paper, Fawcett and Rendle based this 
species on a collection annotated ‘Jamaica,’ but without the collector’s 
name or number. The type in the Edinburgh herbarium has been studied, 
and it is certainly a fragment of Schomburgk 531, the type of Coccoloba 
ovata, from British Guiana. A specimen of the Schomburgk collection is 
also in the Edinburgh herbarium and the two sheets match, even to the 
lichens on the branches. The name Coccoloba nigra must therefore be 
assigned to the synonymy of C. ovata Bentham. 


Coccoloba nitida HBK. Nov. Gen. 2: 176. 1818. 
Coccoloba microneura Meisner, DC. Prodr. 14: 163. 1856. 


{n the eighth paper of this series (Jour. Arnold Arb. 41: 41-42. 1960), 
I corrected an earlier mistake and correctly defined Coccoloba nitida as 
a species currently known only from Colombia. A lectotype (Humboldt 
1627) was designated in the Paris herbarium. It was collected at San 
Bartholome on the Rio Magdalena. 

Coccoloba microneura is clearly the same species and was described 
from the Purdie collection, without number, from Santa Marta, Colombia. 


Coccoloba nivea Jacquin, Hist. Stirp. Am. 115. pl. 78. 1763. 


Several modern writers on South American vegetation have used this 
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epithet without citing specimens which can be identified. Coccoloba nivea 
Jacq. is a synonym of C. venosa L. (1759), and specimens from South 
America will be cited under that name. Schomburgk referred to Coccoloba 
nivea under cultivation in his Flora and Fauna of British Guiana. 


Coccoloba novogranatensis Lindau, Bot. Jahrb. 13: 192. 1890; Howard, 
Jour. Arnold Arb. 41: 40. 1960. 


I have referred this species to the synonymy of Coccoloba coronata 
Jacq. (g.v.). In an earlier paper (Jour. Arnold Arb. 40: 85-86. 1959) I 
selected as a lectotype one sheet of the collection Triana 978 in the herbar- 
ium of the Muséum d’Histoire Naturelle, Paris. The Triana collection 
was made between Anapoima and Apulo, Prov. Bogota, Colombia. 


Coccoloba nutans HBK. Nov. Gen. 2: 175. 1818. 


Authentic material of this species indicates that the specific name was 
proposed by Kunth. The original description is brief and reflects the in- 
adequate and immature condition of the specimens. Ocreae are not 
present on the stems and the inflorescence, described as nutant, is im- 
mature or abortive. Meisner (DC. Prodr. 14: 155. 1856.) repeated the 
original description, with minor changes, and reported, ‘Species non satis 
nota, nec in herb. Kunth, nec in Willdenowiano extans.”’ Lindau attributed 
the collection to Bonpland and cited from the Berlin herbarium a speci- 
men which consists of one detached leaf and the fragment of an inflores- 
cence 2 cm. in length. These fragments were obtained from the Paris 
herbarium. I have been able to examine the original collection in Paris 
which is, in turn, from the Bonpland herbarium. It currently consists of a 
short stem, without ocreae, and is broken at both ends. A single recurved 
lateral inflorescence having very immature flower buds is present. Poor 
though it is, this collection must be designated as the holotype. 

No recent collections have been assigned to this species. Macbride, 
who treated the genus for the Flora of Peru, saw no material. However, I 
believe that two of the collections he cited under Coccoloba sphaerococca 
are more properly placed in the present species. A collection, Killip and 
Smith 29027 (Ny), made at Yurimaguas on the lower Rio Huallaga, Dept. 
Loreto, Peru, consists of the stem and leaves of a woody vine. One de- 
tached leaf is comparable to that of the Bonpland collection. Additional 
smaller leaves are present, but resemble the leaves of Coccoloba ascendens. 
Although Kunth did not record the height or habit of Coccoloba nutans 
in the original description, Meisner, Lindau and Macbride have referred 
to the plant as a tree. I believe that they are in error and that Coccoloba 
nutans is a woody vine usually with coriaceous, elliptical leaves rounded 
at the base, but that occasionally on vigorous shoots the oblong-obovate 
leaves with subcordate bases are produced. The species is similar to 
Coccoloba ascendens, but additional material is required for a proper 
understanding of the species. 
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Killip and Smith 27958 and 29027 and that of Llewelyn Williams 3805, 
assigned in various herbaria to Coccoloba peiiata Schott and Coccoloba 
sphaerocarpa Lindau, appear to be C. nutans. 


Coccoloba nymphaeifolia Schenk in Zittel, Handb. Palaeont. 2: 491. 
1887; Lindau, Bot. Jahrb. 13: 181. 1890. 


Schenk used the name Coccoloba nymphaeifolia in comparing fossil 
leaf material to living species. At that time a plant called Coccoloba 
nymphaetfolia was under cultivation in the Leipzig botanical garden. A 
single leaf is preserved in the Berlin herbarium and bears the annotation, 
“Coccoloba nymphaeifolia de Jonge, H. Lips. Brazil.” Lindau correctly 
referred this specimen and name to the synonymy of C. peltata Schott. 
The epithet C. nymphaeifolia is a nomen nudum. 


[To be concluded | 
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LEAF VENATION AND PUBESCENCE IN THE 
GENUS RAOULIA (COMPOSITAE) 


Otto T. Sorsric 1 


MODERN DICOTYLEDONS are characterized by a highly diversified pat- 
tern of reticulate foliar venation, and true open venation is a rare oc- 
currence. The persistence of presumably primitive dichotomous open vena- 
tion in Kingdonia (Ranunculaceae?) and Circaeaster (Ranunculaceae?, 
Circaeasteraceae?) as shown recently by Foster (1959a,b) suggests that 
reticulate venation has probably evolved from dichotomous venation. On 
the other hand, species of the genus Raoulia provide an example of an 
“open” venation which is derived, rather than primitive. Since the vena- 
tion of Raoulia has not been studied in detail previously, the present 
investigation is an attempt to provide further data which may contribute 
both toward a better understanding of the complicated picture of venation 
in angiosperms and toward a more natural classification of the genus 
Raoulia itself. 

Raoulia comprises a group of specialized plants which are typically found 
in dry, rocky habitats between sea level and 2000 meters in both the North 
and South Islands of New Zealand (to which the genus is restricted, with 
one possible exception in New Guinea). The habit varies from small, 
compact, creeping or tufted herbs to small or large cushion-forming plants 
of the type commonly known as “‘vegetable sheep.”” The genus belongs to 
the family Compositae, tribe Inuleae, subtribe Gnaphaliinae, a taxonomi- 
cally difficult subtribe in which limits of genera are not always very clear. 
Within the group Raoulia is, in fact, defined as much by its habit and 
geographical distribution as by any qualitative character (Cheeseman, 
1925). As treated by both Beauverd (1910, 1912) and Cheeseman (1925), 
the genus is composed of 21 species grouped into two subgenera. These 
are further divided into two and three sections respectively, according to 
involucral and foliar characters. Material of seventeen species including 
representatives of each of the sections has been available for study. In 
the discussion which follows the nomenclature is that of Beauverd. 


1 This investigation was suggested by Dr. Adriance S. Foster, who also encouraged 
and advised the author during its course. Sincere thanks are expressed for all the 
invaluable help received. Dr. John Rattenbury of Aukland University College, New 
Zealand, supplied dried material, and the University of California Botanical Garden 
grew and supplied living material of some species. Drs. Foster, Sherwin Carlquist, 
Lincoln Constance, and Carroll E. Wood kindly read the manuscript and made various 
suggestions. Finally, the help of the directors and curators of the Gray Herbarium 
(cH), the Arnold Arboretum (A), and the University of California Herbarium (uc) 
for allowing the use of herbarium material in their custody is acknowledged. 
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Fics. 1-16. Leaf venation of species of Raoulia. Veins in black, mesophyll 
sclereids in longitudinal hatching. Differences in width of veins due to scleren- 
chyma. Each division of scale = 1 mm. 1, Raoulia Petriensis Kirk (Cheeseman 
5.m., GH); 2, R. glabra Hook. f. (Cheeseman s.n., GH); 3, R. subsericea Hook. 
f. (Petrie 193, GH). 4, R. tenuicaulis Hook. f. (Kirk s.n., GH); 5, R. Monroi 
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MATERIAL AND METHODS 


Most observations were made from dried herbarium specimens, for 
only two species, Raoulia glabra and R. australis, could be studied from 
living material. The leaves, bracts and flowers of all available species of 
Raoulia were cleared according to the technique of Foster (1955; see also 
Arnott 1959). In order to extract some dark material which remained 
after treatment with sodium hydroxide and chloral hydrate, leaves were 
bleached in a 50% solution of “Clorox” until reasonably clear, usually 
about five minutes, and then thoroughly washed to assure good subsequent 
staining. The leaves and stems of certain species of Raoulia, especially 
the cushion-forming ones, are heavily impregnated with tannins and other 
dark-staining substances. In order to remove these, long treatment with 
sodium hydroxide and “Clorox” is needed which damages the leaves or 
makes them so brittle that they disintegrate when the heavy coat of hairs 
is removed. Therefore, the clearing process often had to be interrupted as 
soon as a reasonably good view of the venation was obtained. 

Both surfaces of the leaves of all species of Raoulia are covered with a 
thick layer of long trichomes which entirely cover the leaf and which it 
was necessary to remove in order to study the venation. This was done by 
“shaving” the hairs off with a sharp scalpel after the leaves had been 
cleared and dehydrated. The smallness of the leaves (less than one 
centimeter in every case) and their fragility made this operation a tedious, 
time-consuming, and “nerve-shattering” operation and resulted, in spite 
of extreme care, in a high degree of tearing of the leaves. 


OBSERVATIONS AND RESULTS 


Leaf shape. The leaves of all species of Raoulia are small. The size 
of the mature leaves varies from 3 mm. in leaves of R. lutescens and R. 
Goyenii to nearly 8 mm. in R. grandiflora. Most species have leaves of 4—5 
mm. in length. 

In general, the leaves are appressed to the shoots. The degree to which 
they are appressed varies greatly and is correlated with the general habit 
of the plant. In such creeping species as R. glabra or tufted ones as R. 
grandiflora, the leaves are appressed to the shoot only at their bases and 
are curved outward above. In these cases the leaves are somewhat keeled 
and divergent. The leaves of these species are generally broadly linear- 
lanceolate or subulate and are usually longer than the average for the 


genus. 


Hook. f. (Kirk s.n., GH); 6, R. Parkii Buchanan (Anderson 171, GH); 7, R. 
bryoides Hook. f. (Cheeseman, 1911 cx); 8, R. lutescens Beauverd (Anderson 
106, GH); 9, R. Buchananii Kirk (Cockayne 7041, A); 10, R. australis Hook. 
f. (Kirk sn. GH); 11, R. Goyenii Kirk (Kirk s.n., GH); 12, R. eximia Hook. f. 
(Cockayne 7048, GH); 13, R. mammillaris Hook. f. (Kirk s.n., GH); 14, R. subu- 
lata Hook. f. (Petrie 149, GH); 15, R. Hectorii Hook. f. (Petrie 203, GH); 16, 
R. grandiflora Hook. f. (Petrie, 1889, GH). 
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On the other hand, in the cushion-forming species, such as R. bryoides 
or R. rubra, the leaves are very much crowded in a tightly appressed spiral, 
with the lower leaves covering most of the outer surface of those lying 
above. The leaves are rather flat, not keeled, and usually rectangular or 
nearly rectangular in shape. 

Aside from these two types, there are some intermediate ones, which 
are correlated with intermediate habit of growth (see TABLE I). 


Venation. Three main types of venation can be distinguished in 
Raoulia: the reticulate type (1), with three main veins; the semireticulate 
(II), with either three or more frequently one main vein; and the striate 
typencunl js 

I. RETICULATE TYPE. The basic type is represented by Raoulia Parkii 
(Fic. 6). Three main veins enter the leaf base from the stem. The mid- 
vein branches two or three times and these branches in turn form lateral 
branches which anastomose with the two lateral veins, forming a simple 
reticulum. The following species can be arranged in a progressively simpler 
series. In R. tenuicaulis (Fic. 4) some of the secondaries do not connect 
and the leaf presents a “semiopen” pattern. Raoulia Monroi (Fic. 5) is 
very similar in venation to R. tenuicaulis. In R. subsericea (Fic. 3), the 
reduction is a little more accentuated: the laterals are less well marked, 
and the connections between the central and the lateral veins are usually 
unbranched. Some lateral open veinlets occur in this species. Finally, in 
R. glabra (Fic. 2) there are a main and two lateral veins with three to 
four connecting veins, and an occasional freely terminating veinlet. The 
pattern in R. glabra is scarcely reticulate. 

II. SEMIRETICULATE TYPE. This type is not so clearly delimited as the 
preceding one, and, although a linear reduction series can be inferred, a 
subdivision into loosely connected subgroups (indicated by the letters 
a, b, c, and d) is probably more significant. 

a. Raoulia australis (Fic. 10) and R. Petriensis (Fic. 1) have three 
main veins, which run unbranched for about three-fourths of the length 
of the leaves. These veins then branch forming a coarse meshwork with 
some unconnected veinlets. In R. australis the secondaries are relatively 
fewer than in R. Petriensis. These two species are the only ones of this 
type with three main veins and form a link with the plants of the pre- 
ceding type, particularly with R. Parkii, from which the leaves do not 
differ greatly. 

b. Raoulia lutescens (Fic. 8) and R. bryoides (Fic. 7) have basically 
the same or a similar arrangement of the end veinlets as R. australis, but, 
instead of three main veins, they only have a midvein running the length 
of the leaf. Two open veinlets which point towards the base of the leaf 
at each side,of the terminal reticulum seem to indicate arrested stages in 
the development of the two lateral veins, a situation similar to that in 
Minuartia aretioides (Caryophyllaceae) (Troll 1938, pp. 1085, 1086). 
Whether these veins have disappeared through reduction, or whether this 
is an indication of a first stage in development, cannot be answered with 
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certainty. However, the increasing specialization in other features of the 
plant, correlated with the simple leaf venation in this type, indicates that 
a reduction series is the more likely possibility. 

c. Raoulia Buchananii (Fic. 9), R. Goyenii (Fic. 11), and R. rubra 
(Fic. 24), in this order, show an increasing simplification in the pattern 
described in the above paragraph. The noteworthy features here are that 
there is no indication of vestigial lateral traces, and that the ultimate 
veinlets are dichotomously branched and _ terminate freely without 
anastomosing. The maximum degree of simplification is evident in R. 
rubra. 

d. Raoulia mammillaris (Fic. 13) and R. eximia (Fic. 12) also have 
an extremely simple venation which consists in these species of the mid- 
vein and, toward the tip of the leaf, two or three secondaries, which may 
or may not bifurcate in turn. A very interesting feature is that the mid- 
vein and the secondaries are very oddly shaped and enclosed by a sheath 
of sclereids. 

III. SrriatE TyPE. Three species are of this type which is apparently 
not connected with the other two types. Raoulia grandiflora (Fic. 16) 
has the most elaborately developed venation of the three species. Three 
main veins enter the leaf. (Sometimes two of them are anastomosed at 
the very base of the leaf. Whether this indicates a possible one-trace 
condition at the node is not known.) The midvein bifurcates once or 
twice, the branches running parallel and finally anastomosing with the 
lateral veins towards the tip of the leaf. The lateral veins sometimes 
bifurcate, the branches of this division running parallel and then uniting 
again to form an elliptical loop. All three main veins meet at the tip of 
the leaf. One or more backward-pointing open veinlets are usually 
present at each side of the lateral veins. Short strands of vascular tissue 
unconnected with the system of veins are sometimes present. In R. Hectori 
(Fic. 15) the pattern is essentially the same but much reduced, since 
usually neither the midvein nor the lateral veins branch. In R. subulata 
(Fic. 14) there is only a single unbranched midvein, the laterals having 
disappeared. The unique feature, aside from the venation, which unites 
these three species, is the extreme width of the vascular bundles which 


are covered by a thick sheath of sclereids. 


Sclerenchyma. The leaves of Raoulia present always a strong develop- 
ment of sclereids. This is more evident in the older leaves, in which may 
also be found parenchyma cells (and even epidermal cells) with thickened, 
lignified walls and forming a sheet that can occupy up to two-thirds of the 
leaf surface. 

The development of sclerenchyma fibers surrounding the vascular 
bundles varies from species to species. In R. glabra there is a relatively 
small development, but sclerenchyma usually forms an enveloping sheath 
at least as thick as the bundle proper. In the species with a striate type 
of venation (R. grandiflora, R. Hector and R. subulata) the develop- 
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ment of a sheath of sclerenchyma fibers around the bundles is particularly 
notable (Fics. 14-16). Still, in other species, such as R. Buchananii, R. 
eximia, and R. mamwmillaris irregularly shaped sclereids are associated 
with the vascular bundles, particularly towards the end of the veins (Fics. 
9, 12, 13). These sclereids account for the irregular diameter and shape 
of the bundles. In some species with “open” venation (e.g., R. Buchananiz) 
the tip of the bundles may be totally devoid of sclereids. 

Sclereids are also present sometimes in the mesophyll. In these cases 
they are elongated polygonal cells with thickened walls. They are par- 
ticularly prominent in R. Petriensis, R. bryoides, and R. Buchanani 
(Fics. 1, 7, 9), where they are present in very young leaves. Neverthe- 
less, in most species some mesophyll sclereids are present, particularly in 
older leaves. 

Mesophyll sclereids usually form a broad sheet at each side of the mid- 
vein in the lower and middle portion of the leaf. They may also be present 
in isolated groups or forming small patches. The exact position of these 
sclereids is unpredictable in any particular leaf, but they are never present 
in the upper fourth of the iamina. 


Trichomes. As already mentioned, the surface of the leaves is covered 
by a thick cap of trichomes. These are long, uniseriate, multicellular hairs, 
of a type occurring commonly in Compositae (Metcalfe and Chalk, 1950). 
The type of hair is the same in all species, but there are differences in the 
general appearance and distribution of hairs on the leaf surface. The 
genus can be divided into two groups of species: 1) those which have their 
leaves covered by a thick layer of tightly interwoven trichomes forming 
a felt-like cap; 2) those that have their leaves with a cover of more or less 
straight and somewhat stiff hairs that usually point towards the apex of 
the leaves. Finally, Raoulia subulata has glabrous leaves, whereas R. 
glabra has only a few and widely spaced hairs on the leaf surfaces. Species 
of the first type usually have the entire leaf surface covered with a thick 
cap of interwoven hairs which may be as thick as or thicker than the leaf 
tissues proper. On the other hand, the species which have hairs of the 
“stiff” type, have these concentrated on the apical end and usually more 
densely on the adaxial surface in this region. These differences can be 
correlated with the pattern of apical growth. The species with “‘inter- 
woven” hairs have more elongated stems and reflexed leaves. On the other 
hand, the species with “stiff” hairs are true cushion plants. Their cauline 
leaves are numerous, imbricated, and closely appressed. As a consequence, 
only the upper third of the leaf is exposed. 


DISCUSSION 


Raoulia leaves present some of the few instances of open venation in 
dicotyledonous angiosperms. Although an open dichotomous venation is 
considered primitive in gymnosperms and vascular cryptogams, this con- 


1960] SOLBRIG, LEAF VENATION IN RAOULIA 265 


dition is undoubtedly secondary and derived in Raoulia, as already pointed 
out by Troll (1938). 

That this is so can be inferred from two sets of facts: 1) the correlation 
of open venation with specialization in other features of the plant; 2) the 
entirely different typology of the venation of Raoulia and of a typically 
primitive dichotomous venation as found in some gymnosperms and 
vascular cryptogams or in the primitive angiosperm Kingdonia uniflora 
(Foster 1959b). Further evidence is to be found in the venation of 
Ewartia, undoubtedly the genus closest to Raoulia (Beauverd 1910). The 
venation of both species of Ewartia investigated, E. catipes (Fic. 26) and 
E. nubigena (Fic. 25), is reticulate and of a type similar to that of Raoulia 
Parku, although more elaborate. Since other Gnaphaliinae, including 
Gnaphalium itself, have a venation along the same lines as that of 
Fwartia, it may be concluded that the venation of Raoulia is atypical and 
specialized. 

At this point it may be of interest to see how the venation of Raoulia 
compares with that of Kingdonia uniflora, believed to be truly primitive 
(Foster 1959b). The nodal anatomy of Raoulia is not known, but the 
vascular supply of the leaf is formed by one to three traces. Kingdonia 
has a unilacunar node, with four bundles (two of which may appear as 
double strands) forming the vascular supply of the foliage leaf. More 
significant still is the total venation pattern. The veins in Kingdonia are 
dichotomously branched, the forks of the branches extending usually into 
the tips of the dentations. Occasional anastomoses, as well as “blind” 
endings unrelated to the dentations are not uncommon, but in general the 
pattern is quite regular and symmetric. In contrast with this, the pattern 
in Raoulia, even in those species with a very simple and ‘“‘open” venation 
(e.g., R. eximia or R. rubra), is irregular, and of a type altogether dif- 
ferent. While Kingdonia has a dichotomous venation, Raoulia has a 
branching pattern with does not follow any regular established system. 
This is probably due to the connection of the “open” venation of Raoulia 
with the extreme reduction in the lamina and its derivation from a 
reticulate type. The ‘“‘open”’ situation when present is possibly the result 
of arrested growth of the veinlets. In contrast, the regularity of the “open” 
venation in Kingdonia is the consequence of the full development of the 
leaf along an established pattern. 

It is interesting to note that in Kingdonia and in at least one species of 
Raoulia (R. grandiflora) short strands of vascular tissue unconnected 
with the system of veins are found. The reason for this remains unexplained. 
The position of these strands and their occurrence are rather erratic in 
both species. 

In brief we may say that, notwithstanding the fact that the types of 
venation present in Raoulia and Kingdonia have been sometimes classed 
together (Troll 1938), careful analysis reveals that they are very dif- 
ferent. Not only is one clearly derived and the other probably primitive, 
but there are also differences in number of traces, branching pattern, and 
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e 
regularity of veinlets. This once more demonstrates the necessity for a 
detailed study of the totality of the venation in angiospermous leaves, as 
has been repeatedly emphasized by Foster (1950, 1952, 1959b). 

From the morphological and anatomical point of view, the unique over- 
all pattern of venation in Raoulia is of interest. No other group of species 
so far investigated shows a similar venation pattern. 

The question of what determines the particular pattern of a leaf has 
occupied the attention of various workers, most of whom have tended to 
correlate “distribution of growth” with venation pattern. The correspond- 
ing bibliography has been reviewed critically by Foster (1952). The main 
conclusions which Foster draws from the literature are: 1) “that the 
‘distribution of growth’ appears to vary widely in leaves, even between 
ones which are similar in form at maturity” and 2) “that the course of the 
main veins of the lamina ‘registers’ more or less faithfully the distribution 
of the longitudinal and transverse growth which occurred during ontogeny.” 
Foster’s own studies on Quiina pteridophylia show that this interpretation 
is rather “naive” and that intensive ontogenetic and comparative studies 
are needed before any major conclusion can be drawn. A similar conclu- 
sion is reached by Pray (1954) asa result of his studies on Liriodendron. 

No juvenile material was available for this study, and the extremely 
small size of the leaves and their heavy coat of hairs militated against 
the successful examination of leaf primordia. Also, lack of fresh material 
and of sufficient dried herbarium material of critical species precluded the 
use of sections. Nevertheless, the few data obtained seem to indicate that 
the venation pattern is influenced by — among other causes, undoubtedly 
— the pattern of growth of the leaf, which is, in turn, determined to some 
degree by the general organography of the shoot. 

In Ficures 17-20 are depicted four successively smaller primordia of 
Raoulia eximia and in FicurEes 23-21 similar stages in leaves of R. 
Petriensis. Growth in width apparently takes place very early, while the 
primordium is very small (less than 2 mm.). At that time the pattern of 
the end “reticulum” is laid down and later growth in length has no im- 
portant effect on it. A full interpretation will have to wait until more 
physiological and ontogenetical studies have been completed. 

In brief, the venation types of Raoulia seem to be associated with the 
habit of the plant and the growth pattern characteristic of it. Simple 
venation types are correlated with extreme adaptive modification in other 
structures. A similar conclusion with respect to the node has already been 
pointed out by Bailey and Nast (1944). 

It may be significant that the venation pattern of the leaves of Raoulia 
is similar to that found sometimes in involucral and receptacular bracts 
of other Compositae. Muller (1938) has made an extensive study of vena- 
tion patterns in various types of phyllomes. She regards cataphylls, bracts, 
and perianth members as reduced structures corresponding to the bases of 
foliage leaves. Her evidence is the overall similarity of venation patterns 
in the various phyllomes in spite of differences in the nodal anatomy. 
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Post (1958) finds a similar situation in his investigations on the genera 
Frasera and Swertia (Gentianaceae). It might therefore be better from 
the morphological point of view to classify the foliage leaves of Raoulia 
as bracts, even though they carry the bulk of the photosynthetic activity. 
This points once more to the difficulty in defining the different types of 
phyllomes. The venation pattern in the involucral bracts of Raoulia, on 
the other hand, is similar in all species, consisting of a single vein which 
runs unbranched the entire length of the bracts (Fic. 27). 


26 


Fics. 17-24. Leaf venation of species of Raoulia. Veins in black, differences 
in width due to sclerenchyma. Each division of scale = 1 mm. 17-20, Leaf 
primordia of R. eximia Hook. f. (Cockayne 7048, GH); 21-23, Leaf primordia 
of R. Petriensis Kirk (Cheeseman s.n., GH); 24, R. rubra Buchanan (Cranwell, 
1933, uc). Fics. 25-26. Leaf venation of species of Ewartia. Veins in black, 
differences in width due to sclerenchyma. 25, EF. catipes Beauverd (Hooker, 
1839-43, GH); 26, E. nubigena Beauverd (Von Miiller s.n., GH). Fic. 27. In- 
volucral bract of Raoulia lutescens Beauverd (Anderson 106, GH), showing mid- 
vein and sclerenchyma (hatching). 


Finally, one should mention the probable application of the results of 
these investigations to the taxonomy of the group. Tas Le I shows various 
characteristics of the species here considered. 

The genus was divided by Beauverd (1912) into two subgenera, Raoulia 
(Eu-Raoulia) and Psychrophyton. This division, based mainly on char- 
acters of the pappus and number of flowers, is substantiated by the results 
of this study as far as the species here investigated are concerned. Sub- 
genus Raoulia is composed of compact, semicreeping plants which grow 
between sea level and 1800 m. altitude. The leaves are lanceolate to oblong- 
lanceolate in shape. All species but one, R. lutescens, have three traces 
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forming the vascular supply to the foliage leaf. The venation is either of 
the reticulate type or of the semireticulate type, but no species with “open” 
venation belongs to this subgenus. The pubescence is of the “interwoven” 
type, with exception of R. glabra which has very few hairs. 

Most members of subg. Psychrophyton are true cushion plants from 


TABLE I. Characteristics of species of Raoulia. 


ALTITUDINAL VENA- 
RANGE PUBESCENCE MAIN TION 
SPECIES Hasit (meters) LEAF SHAPE TYPE VeIns TYPE 
Subg. RAovuria 
Parkii semicreeper 750-1800 lanceolate interwoven 3 I 
tenuicaulis semicreeper O-1650 lanceolate interwoven 3 I 
Monroi semicreeper O-1150 lanceolate interwoven 3 it 
subsericea semicreeper 300-1600 lanceolate interwoven 5 I 
glabra semicreeper 0-1500 lanceolate semiglabrous 3 I 
australis semicreeper O-1600 lance-oblong interwoven 3 Ila 
Petriensis semicreeper 1500 lance-oblong interwoven 3 Ila 
lutescens semicreeper 300-1800 lance-oblong interwoven 1 IIb 
Subg. PsycHROPHYTON 
bryoides cushion 1200-2100 oblong straight 1 IIb 
eximia cushion 1350-2000 oblong straight 1 IIc 
mammillaris cushion 1300-2000 oblong straight 1 IIc 
Buchananii cushion 1200-1600 oblong straight 1 IId 
Goyenii cushion 400-1500 oblong straight 1 IId 
rubra cushion 1500 oblong straight 1 IId 
grandiflora _ tufted 1000-1800 lance-subulate interwoven 3 Ill 
Hectorii tufted 1200-1800 _subulate interwoven 3 Ill 
subulata tufted 1200-2000 __ subulate glabrous 1 Til 


higher altitudes, usually above 1000 m., although R. Goyenii can be found 
at lower altitudes. R. grandiflora, R. Hectorii and R. subulata form small 
tufts, rather than appressed cushions. The leaf shape of species in subg. 
Psychrophyton is either oblong or subulate. The pubescence type is either 
straight, in the true cushion plants, or interwoven, in R. grandiflora, R. 
Hectoru, and R. subulata. These last three species have a striate venation, 
while the rest of the species of this subgenus investigated have a semi- 
reticulate venation with only one trace entering the leaf from the node. 

Subgenus Psychrophyton was divided by Beauverd (1912) into three 
sections: Uninerves, those species with only one trace entering the leaf and 
a nontruncate leaf apex;. Truncatae, species with truncate leaf apices, and 
Trinerves, species with three traces entering the leaf. As can be seen from 
the data of Taste I, this is an artificial division. A more natural arrange- 
ment is to divide the subgenus into two groups: one including R. grandi- 
flora, R. Hector and R. subulata, which share the tufted habit, the 
subulate or subulate-lanceolate leaves, the interwoven type of pubescence, 
and the striate venation; the other group comprising the cushion plants 
with oblong leaves, “straight” pubescence, and the semireticulate type of 
venation. 
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THE GENERA OF MYRTACEAE IN THE 
SOUTHEASTERN UNITED STATES * 


KENNETH A. WILSON 


MYRTACEAE Jussieu (Myrtle Famity) 


Shrubs or trees with simple, opposite or alternate, coriaceous, glandular- 
punctate, exstipulate leaves, often with a continuous intramarginal vein. 
Inflorescence cymose, racemose, or paniculate or the flowers solitary. 
Flowers complete, regular, 4- or 5-merous. Calyx 4- or 5-lobed, distinct, or 
undivided in the bud and splitting irregularly in anthesis, or falling off as 
a calyptra. Petals 4 or 5 (attached at the apex of the hypanthium) or 
wanting. Stamens numerous, free or united into 5 bundles, the versatile 
anthers with gland-tipped connectives. Style and stigma 1, the ovary 
inferior, (1)2—5-locular, each locule with 2—many ovules. Fruit a 1—many- 
seeded berry or a many-seeded capsule. Embryo variously shaped. 


A family of about 80 genera and 3000 species, primarily of the tropics of 
both hemispheres. The glandular-punctate leaves, inferior ovary, and 
numerous stamens usually are distinctive. Two subfamilies based primarily 
on the nature of the fruit generally are recognized: the Leptospermoideae, 
centered in Australia, are characterized by dry, dehiscent fruits; the 
Myrtoideae (with the single tribe, Myrteae) have fleshy, indehiscent 
fruits and occur in the tropics of both Old and New Worlds. The latter 
is divided into three subtribes based on the structure of the embryo. 
Subtribe Myrciinae Berg (cotyledons foliaceous, twisted and folded; the 
radicle elongate) is represented in our area by Calyptranthes. Subtribe 
Eugeniiae Berg (cotyledons fleshy, distinct, partly or completely fused, or 
conferruminate (closely adherent) ; the radicle very short) includes Eugenia 
and M-yrcianthes, as well as the large Old World genus Syzygium. Sub- 
tribe Pimentinae Berg (cotyledons very short; embryo spiral or curved; 
radicle elongate) is represented in our flora by Myrtus, Psidium, and 
Rhodomyrtus. 


* Prepared for a biologically oriented generic flora of the southeastern United States, 
a joint project of the Arnold Arboretum and the Gray Herbarium made possible 
through the support of George R. Cooley and the National Science Foundation, and 
under the direction of Reed C. Rollins and Carroll E. Wood, Jr. The scheme follows 
that outlined at the beginning of the series (Jour. Arnold Arb. 39: 296-346. 1958). 
Other published portions of these studies will be found in Jour. Arnold Arb. 40, 41. 
1959, 1960. I am grateful to Rogers McVaugh who generously offered many com- 
ments and suggestions in connection with this family. I am also indebted to Leonard 
J. Brass, George R. Cooley, and Richard A. Howard for their aid in obtaining speci- 
mens and their help in various other ways. 
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Generic distinctions are difficult in the family, and, as a result, many 
different classifications have been proposed. Great emphasis has recently 
been placed on the structure of the embryo in determining various taxonomic 
groupings. Evidence from anatomy and pollen morphology has been used 
in connection with generic problems. 

The inflorescence of the Myrtaceae is very variable and has been inter- 
preted as resulting from various modifications of a potentially floriferous 
branch which develops in the axil of a leaf. The majority of the Myrtaceae 
which have been studied have a diploid chromosome number of 22. 

Representatives of at least Eucalyptus L’Her., Callistemon R. Br., 
Syzygium Gaertn., Feijoa Berg, and Myrciaria Berg are cultivated in 
Florida as ornamentals or for their fruits. 
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KEY TO THE GENERA OF MyrTACEAE 


A. Leaves alternate; inflorescence spicate; stamens united into 5 bundles; fruit 
capsular; bark white, spongy, peeling off in sheets........... 1. Melaleuca. 
A. Leaves opposite, inflorescence paniculate, cymose, racemose or flowers glom- 
erate or solitary; stamens free; fruit a fleshy 1-many-seeded berry. 
B. Inflorescence a panicle; calyx undivided in bud, circumscissile, the lid 
usually remaining attached at one side; petals absent; embryo with foli- 
aceous, twisted and folded cotyledons and an elongate radicle. ...... 
ae a RO Ran TAM Rey ADRAC, eo RADA WMO yan) Canes GS 2. Calyptranthes. 
B. Inflorescence a raceme or dichasium or the flowers solitary or glomerate; 
calyx-lobes, if developed, 4 or 5; petals white or rarely rose colored. 
C. Inflorescence racemose or the flowers glomerate or fascicled; calyx- 
lobes 4; fruit 1(rarely 2)-seeded; embryo with fleshy, fused cotyle- 
COTS icine ee tet oe me MEE ere eae, 3. Eugenia. 
C. Inflorescence a dichasium or the flowers solitary. 
D. Calyx-lobes 4, distinct in the bud, petals 4, white, leaves pinnately 
veined. 
E. Flowers in dichasia, embryo with 2 distinct, fleshy cotyledons, 
radicle short; fruit 1(rarely 2)-seeded. ..... 4. Myrcianthes. 
E. Flowers solitary, embryo curved, the cotyledons short, radicle 
elongates iruit imany-séeded-« As, Sea 5. Myrtus. 
D. Calyx-lobes 5, distinct in the bud, or the calyx closed in the bud 
and splitting irregularly in anthesis, usually into 5 segments; petals 
5. 
F. Petals white; leaves pinnately veined, calyx closed in the bud, 
splitting irregularly in anthesis. ................ 6. Psidium. 
F. Petals rose colored; leaves 3-veined;' calyx-lobes distinct in the 
BUG. . sc): 2. ACRE ieee See ea eee a 7. Rhodomyrtus. 
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Subfam. LEPTOSPERMOIDEAE Niedenzu 


Tribe LEPTOSPERMEAE DC. 
1. Melaleuca Linnaeus, Mant. Pl. Gen. 1: 14. 1767, nom. cons. 


Tree with alternate, 1-many-veined leaves. Flowers sessile in the axils of 
bracts, in dense or elongate spikes or occasionally solitary, the axis of the 
spike growing into a leafy shoot during or after flowering. Calyx-lobes 5, 
deciduous. Petals 5, white, orbicular, spreading in anthesis. Stamens 
numerous, united in 5 bundles opposite the petals. Ovary 3-locular, each 
locule with numerous ovules; hypanthium extending beyond the ovary. 
Fruit a loculicidal capsule dehiscing at the top, crowned by the hypan- 
thium. (Cajuputi Adans., 1763, nom. rejic.) Type species: M. Leucaden- 
dron (L.) L. (Name from Greek, melas, black, and lewkos, white, alluding 
to the black trunk and white branches of one of the species.) — BortLe- 
BRUSH. 

The subfamily Leptospermoideae, which is characterized primarily by 
the capsular fruits, has its center of distribution in Australia, and is repre- 
sented in our area by a single naturalized species, Melaleuca Leucadendron 
(L.) L. The bottle-brush occurs in southern Florida where it is both 
cultivated and naturalized. This tree is conspicuous because of its white, 
spongy bark which peels off in large sections. The chromosome number 
of three other Old World species has been determined as 2” = 22. 

The closely related genus Callistemon R. Br. is frequently cultivated in 
Florida and may be distinguished by its free stamens which are bright red 
in color. 

Various species of Eucalyptus L’Her. in the same subfamily are culti- 
vated in the warmer parts of our area. Although some of\the species have 
become naturalized in California, apparently none has become established 
in Florida. 


REFERENCES: 


a 


Scuory, E. A. The cajaput tree in Florida. Carib. Forest. 19: 50-55. 1958. 
[M. Leucadendron, culture and uses. ] 

SHarMa, V. N., and P. Stincu. Preliminary chemical examination of the liquid 
exudate from abnormal growths in Melaleuca leucadendron Linn. Jour. 
Sci. Indus. Res. 15C(11): 256. 1956.* 


Subfam. MYRTOIDEAE Niedenzu 
Tribe MyrtEaE DC. 
Subtribe Myrciinae Berg 
2. Calyptranthes Swartz, Prodr. Veg. Ind. Occ. 79. 1788, nom. cons. 


Trees or shrubs with opposite leaves. Inflorescence a myrcioid panicle 
(e.g., with the principal branches opposite, elongate, and terminating in 


274 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XLI 


single flowers or simple dichasia), the inflorescence axis usually abortive 
above the first node and the panicles appearing to be paired. Calyx un- 
divided in bud, circumscissile in anthesis but usually remaining attached at 
one side. Petals wanting. Stamens numerous, inserted on the margin of 
the hypanthium which is prolonged above the summit of the ovary; anthers 
versatile, splitting longitudinally. Ovary 2(seldom 3)-locular, each locule 
with 2 ovules. Fruit a 1- or 2(seldom 3)-seeded berry crowned by the 
hypanthium. Embryo with twisted and folded foliaceous cotyledons, and 
an elongate radicle. (Chytraculia P. Br., 1756, nom. rejic.; Chytralia 
Adans., 1763, nom. rejic.) Type species: C. Chytraculia (L.) Sw. (Name 
from Greek, kalyptra, veil, and anthos, flower, alluding to the lidlike 
dehiscence of the calyx.) — SPICEWOOD, MYRTLE-OF-THE-RIVER. 

About 100 species native to tropical America and the West Indies; 
represented in our area by two species, Calyptranthes Zuzygium (L.) Sw. 
and C. pallens (Poir.) Griseb., both of which occur in southern Florida, as 
well as Cuba and other islands of the West Indies. Because of the hood- 
like dehiscence of the calyx, Calyptranthes is one of the easiest genera of 
the American Myrtaceae to recognize. However, many of the species are 
so variable in size and shape of leaves and in the characters of the flowers 
that they are by no means well marked. This genus, as-well as all others 
in the family, is in need of a thorough revision which should be accom- 
panied by extensive field study. 


Subtribe Eugeniinae Berg 
3. Bugenia Linnaéus,.sp. Pl. 1: 470.1753. Gen. Pl ed. 5.2112 1754. 


Trees or shrubs with opposite leaves. Inflorescence racemose, the termi- 
nal flower of the axis usually wanting; axis sometimes extremely shortened, 
the inflorescences then resembling axillary fascicles, umbels, or glomerules 
[or flowers rarely solitary in the lowermost axils of otherwise leafy branch- 
lets]. Petals 4, orbicular, ovate or obovate, white, spreading in anthesis. 
Stamens numerous, free, the anthers versatile, splitting longitudinally. 
Ovary 2-locular, each locule with numerous ovules, the hypanthium ex- 
tending slightly beyond the ovary or not at all. Fruit a 1 (rarely 2)-seeded 
berry crowned by the persistent lobes of the calyx. Embryo apparently 
undivided, with thick, fleshy, fused cotyledons. Typr specirs: EF. uniflora 
L., 2n = 22. (Named in honor of Prince Eugene of Savoy, 1663-1736, a 
patron of botany and horticulture.) — SToPPER. 


A tropical genus of about 500 species represented in southern Florida 
by five indigenous species: Eugenia anthera Small, endemic, and E£. 
myrtoides Poir. (E. buxifolia (Sw.) Willd.), E. axillaris (Sw.) Willd., 
E. rhombea (Berg) Krug & Urban, and E. confusa DC., which occur also 
in the West Indies. Although some of the species of Eugenia are clear cut 
and easily recognizable, the great majority are ill defined and difficult to 
determine, being based on leaf or floral characters which are very variable. 
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Eugenia has at various times included almost all species of the Eugeniinae, 
and the inclusive genus has been variously divided into smaller groups on 
the basis of the structure of the inflorescence and of the embryo. However, 
authors are by no means in agreement. Evidence from pollen morphology, 
wood anatomy, and anatomy of the bark supports the conclusion that the 
New World Eugenias are distinct from those of the Old World which are 
treated by the majority of recent authors as Syzygium Gaertn. Eugenia 
is said to differ from Syzygium in the pseudomonocotyledonous, apparently 
undivided embryo, and in the smooth seed coat which is free from the 
pericarp; the cotyledons of Syzygium are separate and the seed coat 
roughish, loosely or closely adhering to the pericarp. 

Among the Old World species which are cultivated in Florida are 
Syzygium Jambos (L.) Alston, the rose apple (2” = 28, c. 42, 46, c. 54); 
S. Cumini (L.) Skeels, the Java plum or jambolan (2” = 44, 46); and S. 
malaccensis (L.) Merr. & Perry, the Malay apple (2m = 22). Eugenia 
Dombeyi Skeels, E. Luschnathiana Klotzsch ex Berg, E. uniflora L., 
Surinam cherry, and other species are know also in cultivation in Florida; 
the first two, however, are only sparingly grown, while EF. uniflora is very 
popular both as an ornamental and for its edible fruits. 
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4, Myrcianthes Berg, Linnaea 27: 315. 1854 [1856]. 


Trees or shrubs with opposite leaves. Inflorescence an axillary dichasium, 
the terminal (central) flowers usually sessile in the fork. Calyx 4-lobed 
[rarely 5-lobed], the lobes distinct, persistent. Petals 4, white, spreading 
in anthesis. Stamens numerous. Ovary 2-locular, each locule with numer- 
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ous ovules; hypanthium not extending beyond the summit of the ovary. 
Fruit a 1(seldom 2)-seeded berry crowned by the persistent lobes of the 
calyx. Embryo with distinct, fleshy cotyledons, the plumule shorter than 
the radicle. (Including Anamomis Griseb.) Type species: M. apiculata 
Berg (see McVaugh, Taxon 5: 143. 1956.) (Name from Myrcia, and 
Greek, anthos, flower, in reference to the resemblance of the flowers to 
those of the genus Myrcia.) —- NAKEDWOOD. 

A genus of perhaps 50 or more species ranging from southern peninsular 
Florida to the West Indies, southward to Bolivia and Argentina, chiefly 
along the Andes, and southern Brazil. The genus is characterized by 
having solitary flowers or flowers in simple or compound dichasia, the 
hypanthium not extending beyond the ovary, the multiovulate ovary, and 
the embryo, as far as known, with two distinct cotyledons. Myrcianthes 
dicrana* occurs in hammocks along both coasts of southern peninsular 
Florida and on Key West and M. Simpsonii * in hammocks along the lower 
east coast of Florida and the Florida Keys. The latter differs in its larger 
flowers, many-flowered cymes, and the greater number of stamens. 

Myrcianthes has been said to differ from Anamomis in the 5-parted 
flowers and in the presence of a plumule in the embryo. In a study of the 
Peruvian Myrtaceae, McVaugh found no support for separating the two 
genera, and he reported that 4-merous species occasionally have 5-merous 
flowers, and that a plumule is present in all mature seeds of species of 
Anamomis which were examined. In other morphological details the two 
genera are very much alike. 


REFERENCES: 


See also family references, McVAuGH (1956, Tropical American Myrtaceae, 
pp. 169, 170; 1958, pp. 745-757.) 

SMALL, J. K. The genus Anamomis in Florida. Torreya 17: 221-224. 1917 
aes 


Subtribe Pimentinae Berg 


5. Myrtus Linnaeus, Sp. Pl. 1: 471. 1753; Gen. Pl. ed. 5. 212. 1754. 


Shrubs or small trees with opposite leaves. Flowers solitary, peduncled, 
in the axils of leaves or of bracts or reduced leaves at the lowermost nodes 
of an otherwise leafy branch. Calyx 4[or 5]-lobed, the lobes distinct, 
persistent. Petals 4, white, spreading in anthesis. Stamens numerous. 
Ovary 2- or 3-locular, each locule with numerous ovules; hypanthium not 
extending beyond the summit of the ovary. Fruit a many-seeded berry 
crowned by the persistent lobes of the calyx. Seed coat bony; embryo 


*Myrcianthes dicrana (Berg) K. A. Wilson, comb. nov. Eugenia dicrana Berg, 
Linnaea 27: 259. 1854 [1856], Anamomis dicrana (Berg) Britton, N. Am. Trees 728. 
1908. 

*Myrcianthes Simpsonii (Small) K. A. Wilson, comb nov. Anamomis Simpsonii 
Small, Torreya 17: 222. 1917 [1918]. 
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uncinate-curved, the cotyledons short and inconspicuous. (Mosiera Small.) 
Type species: M. communis L. (2n = 22). (Myrtus, the Latin name, 
from the Greek name, myrtos.) — Stopper (cf. Small). 


A genus of about 16 species, according to the most recent interpretation 
(Burret), with one species in Europe, one in Africa, and about 14 in 
Florida and the West Indies; in our area represented by one or perhaps two 
species. Myrtus verrucosa Berg (Mosiera longipes (Berg) Small) and 
M. bahamensis (Kiaersk.) Urban (Mosiera bahamensis (Kiaersk.) Small) 
occur in southern peninsular Florida and on the Florida Keys in pinelands 
and in hammocks. It is questionable that the two, which differ in size of 
flowers and to some extent in the habit of the plants, are distinct; if 
united, the correct name is M. verrucosa. 

The genus has been variously interpreted and has been considered to 
include as many as 50 species, most of which are now regarded as belong- 
ing to other genera. A study of Myrtus is badly needed and should take 
into account the American groups which have been allied with it. Such a 
study should establish the limits of the genus, and indicate whether our 
species rightfully belong to it. The nature of the inflorescence, fruit, 
seed, and embryo, clearly indicate that our species are not allied with 
Eugenia, and, in fact, belong in a different subtribe. 


REFERENCES: 


See also family references, McVaucH (1956, Tropical American Myrtaceae, 
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Burret, M. Myrtaceen-Studien. Notizbl. Bot. Gart. Berlin 15: 479-550. 1941. 
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6: / Psidium’ Linnaeus, Sp. Pl. 1: 470; 1753; Gem. Pl. éd.-5. 211. 1754. 


Trees or shrubs with opposite, pinnately veined leaves. Flowers axillary 
and solitary or in 3-flowered dichasia. Calyx undivided in bud, splitting 
irregularly in anthesis, remaining attached to hypanthium. Petals 4 or 5, 
white, spreading. Stamens numerous, free, inserted on the hypanthium. 
Ovary inferior, usually 4- or 5-locular, each locule with numerous ovules. 
Fruit a many-seeded berry, crowned by the persistent segments of the 
calyx. Embryo curved, cotyledons short, radicle elongate. TYPE SPECIES: 
P. Guajava L. (Name from Greek, psidion, pomegranate [Punica 
Granatum].) — Guava. 


A genus of about 150 species of tropical and subtropical America. 
Psidium Guajava L., 2n = 22, originally introduced and cultivated for its 
edible fruits, has become naturalized in southern Florida as well as in many 
other warm parts of the world. The round or pear-shaped, yellow fruit 
is highly prized and is eaten raw or used to make jellies, preserves, or 
beverages. Many varieties have arisen in cultivation, but little taxonomic 
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work has been done on them. In view of the industry already built around 
the production of the guava, and its potentially even greater economic 
significance, a detailed horticultural and systematic study of this species 
and its varieties would be highly desirable. Several other species of 
Psidium, among them P. Cattleianum Sabine, the strawberry guava, 2” = 
88, are in cultivation in Florida. 
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7. Rhodomyrtus (DC.) Reichenbach, Nomen. Gen. Pl. 177. 1841. 


Shrubs [or trees] with opposite, tomentose, 3-veined leaves. Flowers 
axillary and solitary or in 3-flowered dichasia. Calyx-lobes 5 [or 4], 
spreading. Petals 5 [or 4], rose colored, spreading. Stamens numerous, 
free, inserted on the hypanthium; filaments rose colored. Ovary [1-]3- 
locular with 2 rows of ovules in each locule separated by a vertical septum, 
thus appearing 6-locular; hypanthium not at all or only slightly prolonged 
beyond the ovary. Fruit a blue-black many-seeded berry crowned by the 
persistent lobes of the calyx. Embryo curved. Typr spEctEs: R. tomen- 
tosa (Ait.) Hassk. (Name from Greek, rhodon, rose, and myrtos, ancient 
Greek name for myrtle.) — DowNy-MyRTLE, HILL-GOOSEBERRY. 


A small genus of about 25 species native to eastern Asia and Australia. 
Rhodomyrtus tomentosa (Ait.) Hassk. has escaped from cultivation and 
is becoming naturalized in southern Florida, especially along the Gulf 
Coast. The three-veined, opposite leaves, pubescent on the lower surface, 
are characteristic. It is cultivated as an ornamental shrub, and also for 
its small, globose fruits which are used in making jams and pies. 
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SUPPLEMENT TO A MONOGRAPHIC STUDY OF THE 
WEST INDIAN SPECIES OF PHYLLANTHUS 


Gravy L. WEBSTER 


WITH THE AID OF A GRANT from the National Science Foundation, the 
work on the West Indian species of Phyllanthus (Euphorbiaceae) earlier 
published in this journal (1956-1958) is now being expanded by use of 
various analytical techniques such as chromosome counts. During the 
summer of 1959, an extended tour through the West Indies made it possible 
to obtain more information on populations of a number of taxa. Certain 
species, especially those in sect. Xylophylla, will be treated in a future 
study dealing with intraspecific variation patterns. However, it seems 
appropriate to present here the observations that have accumulated on 
other species, as well as to note a few corrections. The numbers in 
brackets refer to the volume and page numbers of the monographic 
study in previous issues of this journal. Herbarium collections are those 
in the Stanley Coulter Herbarium, Purdue University (puR), unless 
otherwise noted. 


[38: 51.] Sect. 2. Floribundi. 


4. Phyllanthus tenellus Roxb. Add the following locality record: 
Puerto Rico: Bosque Estatal de Maricao, Hoconuco trail, weedy cleared 
area, Webster et al. 8901. This is the first record of this weedy species 
from Puerto Rico; it was not found elsewhere on the island. It may be 
expected to reach Cuba and Hispaniola, but thus far no specimens have 
been observed from either island. 


[38: 56.] Sect. 3. Kirganelia. 


According to Article 22 of the International Code of Botanical Nomen- 
clature (1956 ed.), Amisonema cannot be retained as the epithet of this 
section, since it contains the type species of subgenus Kirganelia. The 
type species, when the section is given the epithet Kzrganelia, must be 
P. casticum Willem. instead of P. reticulatus. This ruling is unfortunate, 
in my opinion, since it fallaciously assumes a parallel between typification 
of a genus or species with that of a subgenus. The subgenus does not 
appear in the name of a species and is a purely intercalary category, as is 
the section. That the new rule does not really contribute to stability is 
shown in the present case. If subgenera are recognized in Phyllanthus, 
the epithet of this section must be Kirganelia; but if one chooses not to 
recognize subgenera then the same section must take the epithet Anisonema. 
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[38: 297.] Sect. 11. Phyllanthus. 


The synoptic key to taxa of sect. Phyllanthus requires two corrections: 
(1) the calyx lobes of P. amarus (no. 20) could often be described as 
apiculate, rather than acute; they are, in any event, distinctly more 
pointed than those in P. debilis or P. fraternus. (2) A misprint has oc- 
curred in lead 5 under the second lead 3. It should read as follows: “5. 
Style-branches not unusually modified; branchlets mostly with 15-30 
leaves, . : .” 


[38: 299.] Sect. 11. Phyllanthus, subsect. a. Niruri. 


17. Phyllanthus mimicus Webster. The following additional col- 
lection has been recorded: Trin1pap: without specific locality, Fendler 
680 ex p. (BM). This collection resembles P. niruri in having only 20-25 
leaves per branchlet rather than 35-45 as in the type collection of P. 
mimicus. However, the leaves are mostly only 4.5—-5.5 mm. long, the male 
flowers are solitary and with calyx lobes 0.6—0.7 mm. in length, and the 
capsule is only c. 2 mm. broad. Since in all these respects Fendler’s col- 
lection agrees with P. mimicus, the breakdown in the leaves-per-branchlet 
character does not efface the distinctions between P. mimicus and P. 
nirurit. Further collections of P. mimicus are highly desirable, and it was 
quite disappointing that the plant was not located on the expedition trip 
to Tobago. 


[38: 306.] Sect.11. Phylianthus, subsect. b. Swartziani. 


18. Phyllanthus debilis Klein ex Willd. This species was recollected 
at Petit Bourg, Guadeloupe, after a 20-year interval (Webster et al. 8986), 
and, in fact, was locally common. It may therefore be considered as estab- 
lished, at least on Guadeloupe. So far, however, it has not been found 
on any other island. 


21. Phyllanthus stipulatus (Raf.) Webster. Add the following 
locality record: Sr. Lucia: along trail, red clay soil, southeast slope of 
Piton Flor, Webster et al. 9291. This collection of P. stipulatus, the first 
recorded from St. Lucia, was interesting because of its small seed size. 
The mean of 30 seeds measures only 0.95 mm., and the range is from 
0.93-1 mm. This is much smaller than measurements of a collection from 
Puerto Rico and two from Trinidad (Webster et al. 8954, 9888, 9924), 
which yielded mean seed lengths of 1.14, 1.06, and 1.12 mm. respectively. 
A collection of P. caribaeus (Webster et al. 9677) gave a mean seed length 
of only 0.9 mm. and a range of 0.85-0.95 mm. The St. Lucia collection is 
thus intermediate between the two species in seed size, but is closer to 
P. caribaeus and smaller than any collections of P. stipulatus seen else- 
where in Latin America. Nevertheless, in floral characters the St. Lucia 
collection conforms closely to P. stipulatus. It is possible that we are 
dealing here with an instance of introgressive hybridization. Although 
P. caribaeus has not been collected on St. Lucia, it might be expected to be 
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there, for it occurs on both Dominica and St. Vincent. Further field studies 
of this interesting species-pair on all the central Lesser Antilles are most 
desirable. 


[382363] “Sect: 13. Conami. 


As with sect. Anisonema (see above), the epithet of this section must 
be changed from Nothoclema to Conami in order to conform with the 
current rules of nomenclature. 


[39: 50.] Sect. 15. Botryanthus. 


For the same reason, sect. Elutanthos must be replaced by sect. Botryan- 
thus. 


45a. Phyllanthus nutans Sw. ssp. nutans. Additional field studies 
of this widespread Jamaican plant have only confirmed its previous sys- 
tematic disposition. Better material obtained of the population in the 
John Crow Mountains (Webster et al. 8297) shows decisively that it can- 
not be given specific status. This population from the Ecclesdown area is 
distinguished by persistent stipules, tenuous pendent fruiting thyrses, 
and particularly by the large seeds. In this it resembles the population 
in the Cockpit country, as may be seen from the following table. 


No. SEEDS 
COLLECTION LOCALITY MEASURED MEAN Ss 
Howard et al. 14769 (a) Jobn Crow ie 8 6.29mm. 0.42 
Webster et al. 8297 15 6.22 0.25 
8402 Cockpit Country 15 6.11 0.18 
8477 4 oe 5 6.83 0.26 
8575 Seacoast near Lucea 4 4.39 0.16 


The number of seeds available is small, so that a statistically satisfactory 
analysis cannot yet be made, but it would appear that populations of 
P. nutans at higher altitudes and in areas of greater rainfall tend to have 
larger seeds than those near the seacoast. A collection from Discovery 
Bay (Hunnewell 18844 [cGH]) had seeds only about 4.1 mm. long, but 
the number of measurements was unfortunately not recorded. Collections 
from intermediate situations may have intermediate seed sizes (e.g., 
5.29 mm. in Webster & Proctor 5516 from Big Level). 

Such variation as this in the Jamaican populations of P. nutans is 
perhaps correlated with ecotypic differences. It seems possible that in 
dried, open habitats there is a selection for smaller seed size than in 
moister, closed ones, as suggested by Salisbury in “The Reproductive 
Capacity of Plants” (1942). 


[39: 153.] Sect. 21. Epistylium. 
Field studies in Jamaica have clarified to some extent the differences in 
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inflorescence between the three species of this section. Although Phyl- 
lanthus cauliflorus could not be located, collections of P. cladanthus (Web- 
ster et al. 8279) and P. axillaris (Webster et al. 8464, 8472) were most 
helpful toward a better understanding of the morphology of these species. 
It now appears that the inflorescence difference is more absolute than was 
previously mentioned. In P. cladanthus the flowers are strictly cauliflorous, 
while in P. axillaris they are strictly axillary. Only in P. cauliflorus do 
both types of distribution occur. Each of the three species, therefore, has 
a distinct pattern of flower production. 


[39: 179.] Sect. 24. Xylophylla. 


Extensive collections of members of this group were made in Jamaica, 
Puerto Rico, and Guadeloupe. However, the analysis of several of the 
species (such as P. arbuscula and P. epiphyllanthus) is still not complete 


Fic. 1. Vegetative branch of Phyllanthus eximius. 
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and must be deferred to a separate paper. At this time the only addition 
to record is the following previously undescribed species. 

During a botanical trip to Jamaica in the summer of 1954, Mr. George 
Proctor guided Dr. Kenneth Wilson and the author on a hike into the 
little-explored John Crow range in the eastern end of the island. About 
halfway up the rugged slopes of this precipitous limestone massif we 
discovered in the rain forest what was obviously an undescribed species of 
Phyllanthus sect. Xylophylla. Unfortunately the plants were entirely 
barren, and publication of the species had to be deferred until flowering 
material could be obtained. During a return trip to the original locality 
in the summer of 1959, we were fortunate to encounter a considerable 
number of flowering individuals in the cloud-swept scrubby forest on the 


Fic. 2. Male flower and female flower of Phyllanthus eximius. 


upper edge of the plateau at an altitude of somewhat over 2000 feet. 
Plants previously sent to the Harvard University greenhouses by Mr. 
Proctor also came into flower in 1959, so that there is no longer a shortage. 
of fertile specimens. 


84. Phyllanthus eximius Webster & Proctor, sp. nov. 


Frutex vel arbuscula monoecia glabra 2—4 m. alta; phyllocladiis sim- 
plicibus rigidis spathulatis vel oblanceolatis 8-17.5 cm. longis, 1—4.5 cm. 
latis, costa venisque conspicuis, marginibus ora cinctis. Floribus ochroleucis 
vel rufidulis; flore masculo laciniis calycis plerumque 6, c. 1.1-1.6 mm. 
longis, staminibus 3 filamentis ad basin connatis; flore femineo pedicello 
crasso c. 1.3-2.2 mm. longo, 0.4-0.6 mm. diametro, laciniis calycis 6, c. 
1-1.2 mm. longis; disco inconspicuo; stylis dilatatis subliberis c. 1 mm. 
longis, c. 4—6-lobis; capsula c. 3.3-3.7 mm. lata. 
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Glabrous shrub or small tree becoming c. 2-4 m. high; branches of 
current year’s growth 3—7 mm. thick, reddish brown or often greyish or 
glaucous, smooth. Apical scaly cone irregular in outline, 8-12 mm. long, 
5-10 mm. broad. Cataphylls persistent on current year’s growth but sub- 
sequently deciduous, pale (stramineous or light brown), indurate; stipules 
and. blade free from each other, lanceolate, acuminate (sometimes at- 
tenuately so), mostly 3-6 mm. long, tips erect or squarrose. Phylloclades 
(modified branchlets) unbranched, becoming somewhat rigid, spathulate 
to oblanceolate, c. (8—) 10—15(—17.5) cm. long, 14.5 cm. broad, obtuse or 
rounded to emarginate at the tip, with (25—)35—55 conspicuously notched 
nodes, gradually tapering to a petiole-like base c. 1-2 cm. long; midrib 
prominent on both sides, lateral veins straight, conspicuous, each ending 
at a marginal notch; margins with distinctly differentiated rim running 
between the notches. Foliage leaves (euphylls) not seen; cataphylls of 
phylloclades blackish brown, trifid, the tips soon breaking off, less than 1 
mm. long. 

Monoecious; cymules mostly bisexual, each with one female and several 
male flowers; flowers yellowish- or greenish-white, or reddish-tinged. 

Male flower: pedicel slender, c. 1-2 mm. long. Calyx-lobes 6 (rarely 5), 
thin, more or less unequal, spreading, elliptic to obovate, the inner larger 
ones c. 1.1-1.6 mm. long and 0.9-1.3 mm. broad, the outer smaller ones 
c. 0.8—-1.1 mm. long and 0.6—1 mm. broad; lobes obtuse or rounded (occa- 
sional ones apiculate) at the tip, midrib unbranched. Disk-segments 6, 
not very massive, roundish or ellipsoidal, mostly 0.3-0.5 mm. long. Sta- 
mens 3; filaments 0.5—0.8 mm. high, united only at the very base (up to 
0.1-0.2 mm.) into a massive pedestal, ascending-spreading, the anthers 
horizontal or deflexed; anthers emarginate, 0.3-0.4 mm. long, 0.4-0.6 mm. 
broad. 

Female flower: pedicel stout, straight, in fruit becoming 1.3-2.2 mm. 
long and 0.4—0.6 mm. thick. Calyx-lobes 6, stiff (subcoriaceous), ascend- 
ing or spreading, unequal, c. 1-1.2 mm. long and nearly as broad, tips 
acute or obtuse, midrib not conspicuous. Disk inconspicuous, annular, 
not enclosing any part of the ovary. Ovary smooth; styles c. 1 mm. long, 
free except at the very base, spreading at anthesis (later more or less 
ascending), dilated distally, the style-tips cut into 4-6 slender subterete 
lobes. 

Capsule oblate, rounded-trigonous, c. 3.3-3.7 mm. long; cocci c. 2.5 mm. 
long, reddish brown, not veiny; well-developed seeds not observed. 


TYPE COLLECTION: Jamaica, Portland Parish, John Crow Mountains, 2-2.5 
miles SW of Ecclesdown, rain forest on top of plateau, alt. c. 2000-2500 ft., 
17 June 1959, Webster, Miller, Ellis, & Proctor 8320 (Holotype, puR; isotypes 
to be distributed). An additional collection from the same locality but a lower 
altitude (c. 1500 ft.) is Webster & Wilson 5140 (pur, GH). 


This striking and attractive species (whence the epithet eximius, 
extraordinary) appears to be strictly endemic to the rain forest on the 
middle and upper slopes of the John Crow Mountains. Ecologically, 
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the plant belongs to that sizable class of endemic species of the John Crows 
adapted to growing on limestone rock almost bare of soil and under nearly 
continuous rainfall. The two collections cited are similar in most respects 
and are surely conspecific, but the phylloclades of the type collection are 
strikingly narrower than those of Webster & Wilson 5 140, as appears from 
the following table. 


NUMBER OF 
COLLECTION SPECIMENS RANGE MEAN § 

Phylloclade 
length 5140 25 88-173 mm. 125.8mm. 40.0 
8320 50 81-165 mm. 130.4 mm. BSI 

Phylloclade 
width 5140 25 20-45 mm. 29.3 mm. 6.3 
8320 50 11-25 mm. 18.7 mm. 4.2 

Number of 
nodes 5140 DS 25-56 43.4 8.1 
8320 50 35-55 45.2 8.7 


In order to accommodate Phyllanthus eximius in the treatment of sect. 
Xylophylla (Jour. Arnold Arb. 39. 1958), the key to the species of that 
section (p. 182) need be modified only at the last lead as follows: 


1. Phylloclades each representing an entire branchlet, borne scattered directly 
on main stems. 

6. Cataphylls on main stem persistent, with stipules and blade fused (at 

least basally); phylloclades with indistinct lateral veins. .............. 

OS Re SR OR As ET Se pee 83. P. epiphyllanthus. 


6. Cataphylls on main stem more or less deciduous, stipules and blade free; 
lateral veins of phylloclades conspicuous. .............. 84. P. eximius. 


Although it keys out next to Phyllanthus epiphyllanthus because of its 
unbranched phylloclades, P. eximius is much more closely related to P. 
arbuscula and probably represents a highly specialized local population 
derived from that species. The resemblance to P. arbuscula is especially 
marked in the long, pale cataphylls forming an irregular apical cone and 
in the prominent lateral veins and distinct marginal rims of the phylloclades. 
However, in addition to having simple rather than compound phylloclades, 
P. eximius also differs from P. arbuscula in having a shorter, thicker fruit- 
ing pedicel and in the lesser degree of fusion of filaments in the male 
flower. 

The description of Phyllanthus eximius rounds out the preliminary 
descriptive work in sect. Xylophylia; it is almost certain that all the species 
in the group have now received names. There remains much work of in- 
terest to do, however, in analyzing the taxonomic complexities of three 
species (P. angustifolius, P. arbuscula, and P. epiphyllanthus). From an 
evolutionary point of view P. eximius is most interesting as a demonstration 
that the reduction of compound to simple phylloclades has occurred twice 
and independently within the section, the simple phylloclades of P. 
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epiphyllanthus representing a reduction from those of P. angustifolius, 
while the simple phylloclades of P. eximius have been derived from com- 
pound ones such as those of P. arbuscula. 


Field work during the summer of 1959 was supported by a grant from 
the National Science Foundation. Aid in obtaining collections was given 
by Mr. George Proctor on Jamaica; Mr. Roy Woodbury, of Rio Piedras, 
on Puerto Rico; Dr. Henri Stehlé on Guadeloupe; Mr. Peter Paul on St. 
Lucia; and the staff of the Imperial College of Tropical Agriculture (in- 
cluding P. T. Richards, W. D. Richardson, and N. W. Simmonds) on 
Trinidad. The illustrations of Phyllanthus eximius (Fics. 1 and 2) were 
drawn by Barbara Webster from the author’s preliminary sketches. 


DEPARTMENT OF BIOLOGICAL SCIENCES 
PURDUE UNIVERSITY 
WEstT LAFAYETTE, INDIANA 


1960] TOMLINSON, ANATOMY OF PHENAKOSPERMUM 287 


THE ANATOMY OF PHENAKOSPERMUM (MUSACEAE) 


P. B. ToMLINson 


IN A RECENT ACCOUNT of the anatomy of the Musaceae (Tomlinson, 
1959) the anatomy of Ravenala is described. Although this dealt with only 
one species, R. madagascariensis, it is there implied that Phenakospermum 
(Ravenala) guianense (L. C. Rich.) Miq. falls within the range of 
anatomical variation of Ravenala. The anatomy of Phenakospermum has, 
however, never been described in detail. 

Recently, thanks to the kindness of Dr. P. Campos-Porto of the Botanic 
Gardens, Rio de Janeiro, I received pickled material of parts of a mature 
plant, together with material of a juvenile plant, of Phenakospermum 
guianense. On first examination of this material it was immediately evi- 
dent that there were significant differences between Phenakospermum and 
Ravenala. More recently it has been possible to examine this material in 
detail, and the present account is based on these anatomical observations. 
From these results a comparison between Phenakospermum and other 
members of the Musaceae, particularly Ravenala and Strelitzia, has been 
made from the standpoint of systematic anatomy. 

Reasons for accepting Phenakospermum Endl. ex Miq. as a valid genus 
distinct from Ravenala Adans., within which it was formerly included, are 
given by Lane (1955). He also discusses the nomenclatural problems of 
Phenakospermum, and, since they are there satisfactorily resolved, it is 
not necessary to repeat them in the present paper. The chief diagnostic 
features which are considered by Lane to be characteristic of Phenako- 
spermum are the terminal inflorescence, five stamens in each flower, four or 
more rows of ovules in each loculus of the ovary, the bright red-orange, 
filamentous aril and straight embryo with the micropylar opening at the 
end of the seed. Ravenala, on the other hand, has a lateral inflorescence, 
six stamens in each flower, only two rows of ovules in each loculus of the 
ovary, while the aril is blue and membranaceous and the embryo is bent 
so that the micropylar opening is in the side of the seed. In addition, in 
the material of Phenakospermum which I received, there were short stolons 
covered by overlapping, distichous scales, evidently a means by which 
the plant could spread vegetatively. Ravenala also propagates itself by 
growth of basal suckers, but these are never at first stoloniferous. 

Apparently there are two distinct forms of the plant, the most obvious 
difference being that one has an erect, ligneous stem, the other having 
only an underground stem; small differences in the reproductive parts have 
also been recorded. Nakai (1948) has separated the form with a distinct 
trunk into a new genus, Musidendron. Lane suggests that the differences 
are not sufficiently constant to warrant this change. 
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The same methods used in studying the anatomy of other members of 
the Musaceae were employed (Tomlinson, 1959). In sectioning the stem 
on the sliding microtome it was found necessary to soften the hard outer 
sclerotic layer by directing a jet of steam onto the cut surface during the 
sectioning process. 


ANATOMY OF THE VEGETATIVE PARTS 


Lamina dorsiventral. Harrs absent. CuTicite forming a thick, abaxial, 
waxy layer, cracking and eroding from mature leaves although persisting 
as irregular tabular masses, often forming annular ridges above stomata; 
outer cutinized layer of epidermal cells rather thin. Epipermis with 
markedly sinuous anticlinal walls. Adaxial epidermis very uniform, outer 
wall thickened, made up of files of tabular cells; cells in surface view 
(Fig. 1) either square, or rectangular and longitudinally extended although 
end walls often rather oblique. Abaxial epidermis mostly with inner wall 
thicker than delicate, wholly cutinized outer wall; made up of narrow 
costal bands of shallow cells, costal cells more or less square in surface 
view (Fig. 2) and each often including a small silica body; alternating 
with wider intercostal bands of larger, usually longitudinally extended but 
rather irregular cells, those in the same file as stomata sometimes wider 
than cells elsewhere. Stomarta occasional adaxially; abaxially absent below 
both longitudinal and transverse veins and so restricted to short rectangular 
areas; not in regular files but 3-5 irregular series situated within each 
intercostal band. Terminal subsidiary cells usually short, wide but not 
otherwise different from other epidermal cells. Lateral subsidiary cells nar- 
row, deep, uniformly thin-walled; other epidermal cells sometimes modified 
adjacent to stomata but not uniformly arranged. Guard cells (Fig. 11) 
not sunken, each with 2 cutinized ledges. HypopErmis (Fig. 3) 2—3-layered 
adaxially, often 4-layered above main veins, 1-layered abaxially. Outer- 
most adaxial hypodermal layer rather thick-walled, cells hexagonal and 
slightly transversely extended in surface view; inner layers composed of 
larger and more cubical cells with thinner walls. Abaxial hypodermal 
layers often interrupted by vascular buttresses, cells always smaller than 
outermost adaxial layer, most irregular in intercostal regions; substomatal 
chambers each surrounded by an annulus of 2—4 small cells. CHLOREN- 
CHYMA including 2 or 3 adaxial layers of palisade cells, uppermost layer 
most anticlinally extended. Abaxial mesophyll divided into rectangular 
compartments between longitudinal and transverse veins, including rather 
loose, isodiametric but shortly lobed cells. Vrrns (Figs. 3, 5) all attached 
to each hypodermis by well-developed fibrous buttresses; adaxial but- 
tresses narrow except for massive buttresses above few main veins, com- 
posed of unlignified fibers with wide lumina; abaxial buttresses made up 
of narrow lignified fibers with narrow lumina. Outer parenchymatous 
bundle sheath 1-layered lateral to all veins, composed of cubical or slightly 
longitudinally extended cells. Extended protoxylem only present in larger 
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Fics. 1-5. ANATOMICAL DETAILS OF THE LEAF OF PHENAKOSPERMUM. 1, 
Adaxial epidermis of lamina, surface view, 300. 2, Abaxial epidermis of 
lamina, surface view, including part of a costal band, X 300. 3, Transverse 
section of lamina, including a main vein, < 54; sclerenchyma solid black, 
phloem stippled, xylem lined. 4, Longitudinal section of lamina including a 
transverse vein in transverse section, X 125. 5, Transverse section of lamina 
including a small longitudinal vein, & 145; s.b. = silica bodies. 
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veins, vascular tissues rather inconspicuous in smaller veins. Probable 
free vein extensions, pectinating with longitudinal veins, visible as occa- 
sional fibrous strands below adaxial hypodermis near main veins. TRANS- 
VERSE commissurEs (Fig. 4) frequent, all buttressed to either abaxial 
hypodermis or epidermis by short, unlignified, thick-walled prosenchyma- 
tous elements or short fibers with wide lumina; adaxial sheath usually con- 
sisting of a single layer of colorless parenchyma in contact with the palisade; 
vascular tissues reduced, xylem often consisting of a single file of tracheal 
elements, phloem incompletely sheathed by lignified elements. EXPANSION 
CELLS represented by well-developed hypodermal layers above main veins 
(Fig. 3). Indistinct “pulvinar band” also present at junction of midrib 
and lamina, veins in this region with very tall and well-developed adaxial 
buttresses. 


Leaf axis (lamina midrib [Fig. 6], petiole [Fig. 7], leaf sheath). 
EPIDERMIS varying in structure in different parts: (i) Adaxial epidermis 
of midrib and upper part of leaf sheath: cells cubical or slightly longitu- 
dinally extended, outer walls distinctly thickened, anticlinal walls often 
slightly sinuous in midrib; rarely containing silica bodies. (ii) Adaxial 
epidermis of leaf base (Fig. 8): cells thin-walled, rectangular and con- 
siderably longitudinally extended, anticlinal walls not sinuous. (ili) 
Abaxial epidermis of midrib and leaf sheath together with whole of epi- 
dermis of terete part of petiole (Fig 12): cells more or less cubical, inner 
wall becoming markedly thickened and often enveloping a spherical silica 
body, especially in leaf sheath (Fig. 9). Sometimes slight differentiation 
between costal and intercostal regions. Stomata occasional on both 
surfaces, guard cells and lateral subsidiary cells like those in stomata of 
lamina, arrangement of other subsidiary cells varying in different parts of 
leaf axis: (i) Adaxial epidermis of midrib and upper part of leaf sheath: 
arrangement more or less as in lamina. (ii) Adaxial epidermis of leaf 
base (Fig. 8): terminal subsidiary cells short, thin-walled. (iii) Abaxial 
epidermis of leaf sheath and whole of epidermis of terete part of petiole: 
terminal subsidiary cells with uniformly thickened and conspicuously pitted 
walls, similar cells also usually adjacent to lateral subsidiary cells (Figs. 
10, 12). Hypoprrmis usually conspicuously different from ground paren- 
chyma cells of leaf axis: (i) Abaxial hypodermis in all parts consisting of 
2 to many layers of small, short cells with massively thickened, pitted 
lignified walls, interrupted by small, loose, lobed cells below stomata but 
these cells also becoming sclerotic in old leaves (Fig. 10). (ii) Adaxial 
hypodermis in midrib and upper part of leaf sheath including at least 1 
regular layer of stone cells either immediately below epidermis (leaf 
sheath) or separated from epidermis by a thin-walled layer (midrib). 
(iii) Adaxial hypodermis of leaf base always with thin-walled, markedly 
tangentially extended cells. CHLORENCHYMA present as an inconspicuous 
abaxial band. AIR LACUNAE in one to many series extending from leaf 
insertion to distal part of midrib (Fig. 6). Most conspicuous in petiole 
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(Fig. 7) as several arcs of lacunae abaxial to main vascular arc, separated 
from each other by vertical partitions; represented by a single arc of air 
canals in leaf sheath; small system of air canals also adaxial to main 
vascular arc in petiole. Air lacunae segmented at regular intervals by thick 
TRANSVERSE SEPTA, each septum consisting of 2—3 layers of large, fairly 
compact, colorless parenchyma cells on either side of a central plate of 
2 or 3 layers of small, stellate cells, the arms of which include wide inter- 
cellular spaces. Air lacunae in the midrib often containing a loose net- 
work of algiform cells. Abaxial FIBROUS STRANDS abundant in ali parts of 
leaf axis, together with the sclerotic abaxial hypodermis forming a pe- 
ripheral rigid mechanical zone. Fibrous bundles pectinating with abaxial 
vascular bundles, usually separated from epidermis by a sclerotic hypo- 


Fics. 6-12, ANATOMICAL DETAILS OF THE LEAF OF PHENAKOSPERMUM. 6, 
Transverse section of midrib, with only main arc of vascular bundles shown, X 
2. 7, Transverse section of base of petiole, with only main arc of vascular bun- 
dles ‘shown, << 2. 8, Adaxial epidermis of sheathing leaf base in surface view, 
x 300. 9, Abaxial epidermis of leaf base in surface view, X 300; s.b. = silica 
bodies. 10, Transverse section of abaxial epidermis of leaf base including a 
stoma, X 430. 11, Transverse section of stoma from abaxial epidermis of 
lamina, X 430. 12, Epidermis of petiole in surface view, X 300. 


292 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XLI 


dermis but in petiole often immediately adjacent to epidermis. VEINS 
arranged in 3 distinct systems: (i) Main V- or U-shaped arc of large 
vascular bundles mostly adaxial to main system of air lacunae (Figs. 
6, 7). (ii) A very feeble system either of narrow adaxial bundles with re- 
duced, often obliquely or inversely orientated vascular tissues or of purely 
fibrous strands, most conspicuous in petiole. (iii) Abaxial system of 
numerous, mostly medium-sized vascular bundles below main arc, bundles 
uniformly scattered and not arranged in obvious arcs, frequent in longi- 
tudinal partitions between air lacunae, bundles in this position in midrib 
often inversely orientated. Large vascular bundles with normal Scitaminean 
construction (cf. Solereder and Meyer, 1930; Tomlinson, 1956); phloem 
parenchyma often thick-walled and lignified. TRANSVERSE COMMISSURES 
connecting longitudinal veins at irregular intervals, sometimes extending 
across transverse partitions of air lacunae. GROUND PARENCHYMA uniform, 
often including tannin cells. 


Stem. Narrow cortex abruptly delimited from central cylinder by a 
dense sclerotic zone of congested vascular bundles. EpipERMIS as in 
abaxial part of leaf sheath with files of cubical cells, each with inner wall 
thickened and enclosing a spherical silica body. Stomarta occasional, each 
surrounded by sclerotic subsidiary cells as in the leaf sheath. HyPopERMIS 
usually including 2 or 3 (locally many more) markedly sclerotic layers. 
CorTEx including 3 or 4 innermost irregular series of large vascular bundles 
together with smaller bundles in outer cortex. Each bundle with a well- 
developed fibrous sheath external to the phloem; xylem sheathed by 
parenchyma, usually including only one wide metaxylem vessel and with- 
out extended protoxylem. CENTRAL CYLINDER with a peripheral zone of 
congested vascular bundles separated from each other by narrow bands of 
sclerotic parenchyma. Vascular tissues of peripheral bundles reduced to 
a single xylem element and a narrow phloem strand and completely 
sheathed by a wide fibrous cylinder. Inner limit of peripheral sclerotic zone 
showing a sharp transition to central region of central cylinder with its 
irregularly scattered bundles. Largest vascular bundles (apparently re- 
cently entered leaf traces), each including many wide metaxylem vessels, 
conspicuously extended protoxylem and a small phloem strand; fibrous 
sheath narrow and inconspicuous. Other vascular bundles (traces well 
below their insertion into a leaf), each with a single wide metaxylem vessel, 
no extended protoxylem and a complete, fibrous sheath. GROUND PAREN- 
CHYMA of inner part of central cylinder spongy and enclosing large inter- 
cellular spaces, individual cells rounded but not lobed, including abundant 
starch. 


Stolons. Notable features include a wide cortex containing many 
scattered vascular bundles, the largest of which are either bicollateral or 
amphivasal, each surrounded by a complete fibrous sheath; a narrow cen- 
tral cylinder delimited from the cortex by a discontinuous endodermis of 
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cells with U-shaped thickenings; peripheral tissues of central cylinder 
immediately within endodermis consisting of a congested region of irregu- 
lar vascular bundles. Central vascular bundles less congested, usually 
collateral. 


Root. (Structure described possibly not typical since only underground 
roots from juvenile plants and aerial roots from base of mature stems 
available.) (i) Underground roots: piliferous layer sometimes persistent, 
but usually shrivelled in old roots. Exoprrmis of narrow compact thick- 
walled cells with truncate ends, often separated from piliferous layer by 2 
or 3 thin-walled layers. Cells of inner corTEx very uniform; air lacunae 
absent. ENpopERMIs of mature roots with U-shaped wall thickenings; 
pericycle thin-walled, mostly 1-layered. SreLe as in Ravenala and 
Strelitzia with wide vessels scattered throughout the central tissues to- 
gether with scattered phloem strands each containing a wide sieve tube. 
(ii) Aerial roots: normal polyarch monocotyledonous root structure. 


Silica, crystals, tannin, starch. Sittca cetis. (i) ‘False stegmata”’ 
with thin wails present in discontinuous files, each cell including a stellate, 
druselike silica body (Fig. 5, s.b.); common in leaf and stem adjacent to 
vascular bundles; in lamina common adjacent to fibrous vascular buttresses 
and in cells of outer parenchymatous sheath; also common adjacent to 
transverse commissures. In leaf axis common adjacent to vascular bundles 
but absent from vicinity of abaxial fibrous strands; also frequent adjacent 
to transverse veins. (ii) Epidermal cells of stem, abaxial epidermis of 
leaf axis (Figs. 9, 10) and sometimes costal abaxial epidermal cells of 
lamina (Fig. 2, s.b.) developed as “true” stegmata, each with a spherical, 
spinulose silica body becoming enveloped by thickenings of inner tangen- 
tial wall of cell; most obvious in leaf base. Crystats. Calcium oxalate 
abundant as small rhombohedral crystals usually in clusters in ground 
parenchyma, common in assimilating cells of leaf, especially abundant in 
cells of transverse diaphragms of air lacunae. Raphide-sacs frequent in all 
parts but especially abundant in ground parenchyma of stem, common on 
surface of transverse diaphragms in air lacunae. TaNNin. Abundant in 
all parts of ground parenchyma in unmodified cells. StarcH. Abundant 
in ground parenchyma of stem as large, more or less ellipsoidal but not 
flattened or markedly eccentric grains; small grains often common in cells 
adjacent to vascular bundles of leaf axis. 


Vascular tissues. VESSELS present only in root and stem; elements in 
underground roots (see root above) of the order of 1500 » but up to 5000 
p. long, 160-200 p» wide with either simple or scalariform perforation plates 
with few thickening bars on slightly oblique end walls. Elements of aerial 
roots shorter, narrower, never with simple perforation plates. Elements in 
stem 2000-2500 » (or as short as 1250 ») long, 125-160 p» wide, with 
oblique or very oblique scalariform perforation plates with many thick- 
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ening bars. Vessels absent from stolons and leaf. S1EVE TUBES apparently 
with simple sieve plates in stem and leaf. 


DISCUSSION 


Tuer ANATOMY OF PHENAKOSPERMUM IN RELATION TO ITS 
SYSTEMATIC POSITION 


Phenakospermum in relation to the Musaceae as a whole. From 
the information recorded here and in the previous publication (Tomlinson, 
1959) it is evident that Phenakospermum shares most of the features by 
which Strelitzia and Ravenala can be distinguished from other members of 
the Musaceae. The following combination of anatomical features is com- 
mon to these three genera: 

Terminal subsidiary cells short and distinct from other epidermal cells; 
other cells adjacent to stomata sometimes different from remaining epi- 
dermal cells; adaxial hypodermis multiseriate (up to six layers deep) ; 
abaxial hypodermal cells arranged concentrically around substomatal 
chambers; longitudinal veins of lamina all buttressed to each hypodermis; 
all transverse septa of lamina including vascular tissues; petiole including 
several arcs of air canals; transverse diaphragms of air canals each several 
cells thick; chlorenchyma of leaf axis situated in an abaxial band; stem 
often an erect woody trunk without an endodermis; subterranean roots 
with an anomalous stele including uniformly scattered metaxylem vessels 
and phloem strands, the latter each including a single, wide sieve tube; 
internal silica cells thin-walled, each including a stellate, druselike silica 
body; silica cells often situated adjacent to transverse as well as longitu- 
dinal veins. 

On the basis of this close anatomical similarity it is evident that these 
three genera form a very distinct and natural subunit within the Musaceae. 
This unit corresponds to the Strelitziaceae of Nakai (1948) but not that of 
Hutchinson (1959) which also includes Heliconia. 

Phenakospermum, however, is of peculiar interest because it possesses a 
number of features which are not found in Ravenala and Strelitzia but 
which may be present in other members of the Musaceae. These features 
are indicated below together with the names of other genera of the Musa- 
ceae, in parentheses, which also possess them: 

Stomata not sunken (Heliconia, Musa, Orchidantha); anticlinal epi- 
dermal walls of lamina markedly sinuous (Heliconia); inner wall of 
abaxial epidermal cells of lamina thicker than outer; transverse septa of 
lamina attached to abaxial hypodermis by well-developed, mostly sclerotic 
buttresses (the corresponding buttresses in Ravenala and Strelitzia are 
never markedly sclerotic; in Musa the transverse septa only occasionally 
include sclerotic elements) ; lateral parenchyma of veins of lamina always 
one-layered (Orchidantha) ; leaf axis including fibrous and vascular bun- 
dles adaxial to main vascular arc (Heliconia, Musa, Orchidantha) ; starch 
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grains neither as flattened as in Ravenala nor as spherical as in Strelitzia; 
stegmata, i.e. silica cells with unequally thickened walls, common in abaxial 
epidermis of leaf (such cells have been recorded and illustrated for Ravenala 
by Solereder and Meyer but they have never been observed by me in 
either Strelitzia or Ravenala) ; vessels in the root sometimes bearing simple 
perforation plates (Musa). 

Lane (1955) has emphasized that Phenakospermum is sufficiently dis- 
tinct from Ravenala to make its acceptance as a separate genus very de- 
sirable. The above information supports this contention, since the anatomi- 
cal differences between Strelitzia and Ravenala, both of which are accepted 
as good genera, are not greater than the structural differences between 
Phenakospermum on the one hand and Strelitzia and Ravenala on the 
other. Indeed, it is anatomically easier to recognize Phenakospermum 
than it is to distinguish Ravenala from Strelitzia. On the whole Phenako- 
spermum seems to be something of a connecting link between Ravenala and 
Strelitzia and the rest of the Musaceae. 


The relation between Phenakospermun, Strelitzia, and Ravenala. 
Lane has suggested that Phenakospermum has more affinity with Strelitzia 
than with Ravenala even though it was originally thought to be congeneric 
with Ravenala. Anatomical information which might throw light on the 
interrelationships between these three genera is presented below. 

Phenakospermum and Ravenala share the following features which are 
not found in Strelitzia: Wax on abaxial surface of the lamina tabular; 
abaxial hypodermis of leaf axis markedly sclerotic in most regions; sub- 
sidiary cells adjacent to stomata of abaxial surface of the leaf axis sclerotic, 
especially in Phenakospermum (occasionally so in Strelitzia according to 
Solereder and Meyer); periderm apparently never developed. In Strelitzia 
the wax on the abaxial surface of the lamina is rodlike, the abaxial hypo- 
dermis of the leaf axis is apparently never sclerotic, and root and stem 
frequently develop a specialized periderm. 

Phenakospermum and Strelitzia share the following features which are 
not developed by Ravenala: Abaxial hypodermis mostly one-layered; only 
two arcs of air canals in the petiole; air lacunae apparently absent from 
the underground roots; vessels present in the aerial stems. 

Ravenala on the other hand has a consistently two-layered abaxial 
hypodermis, several arcs of air canals in the petiole which may be a result 
of its great size, air lacunae in the cortex of the root and no vessels in the 
stem. The last observation, however, is open to doubt and needs confirma- 
tion. 

Even if these differences are constant, they are not sufficiently large to 
be of taxonomic significance, although it should be noted that the anatomical 
resemblances between Phenakospermum and Ravenala are to be found in 
features which are likely to be plastic and influenced considerably by 
environmental conditions and so may not be a reliable indication of phylo- 
genetic affinity. On the basis of this assumption it could be said that 
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Phenakospermum shows more qualitative anatomical resemblance to 
Strelitzia than to Ravenala. 


PossiBLE PHYLOGENETIC IMPLICATIONS FROM THE ANATOMICAL OBSERVATIONS 


In some respects Phenakospermum forms a connecting link between 
Strelitzia and Ravenala on the one hand and the rest of the Musaceae on 
the other, since, as has been shown above, many of the features in which it 
differs from Strelitzia and Ravenala are to be found in the remaining mem- 
bers of the Musaceae. In this respect it is particularly noteworthy that 
sinuous epidermal walls have previously only been recorded in Heliconia. 
This is of significance as it makes it easy to speculate on the possible evo- 
lution of the whole of the Musaceae from some ancestor with a Phenako- 
spermum-like habit. Ravenala and Strelitzia would be least modified 
descendants, Heliconia and particularly Orchidantha would be most modi- 
fied. It may also be significant that the anatomy of the stolons of 
Phenakospermum closely resembles that of the rhizomes of these herba- 
ceous types. Thus by elimination of the erect woody trunk and persistence 
of the stolons it would be possible to produce rhizomatous plants of the 
Heliconia type. The fleshy corm of Musa and Ensete could have evolved 
from a woody trunk by telescoping of its internodes. The derivation of 
the Musaceae from an ancestor with a caulescent habit is implied by Lane 
in his paper, and he also suggests how the inflorescences of members of 
the family may be various modifications of the type shown by Ravenala. 
Thus it is possible to envisage the ancestral type from which the Musaceae 
have evolved as possessing the growth habit of Phenakospermum with the 
lateral inflorescence of Ravenala. 


SUMMARY 


The anatomy of the vegetative parts of Phenakospermum guianense is 
described for the first time. The systematic implications of these observa- 
tions are that: (a) Phenakospermum is a valid genus; (b) together with 
Ravenala and Strelitzia it forms a natural unit within the Musaceae; (c) 
it may possibly be more closely allied to Strelitzia than to Ravenala. It is 
suggested that the Musaceae have evolved from an ancestor with the 
vegetative habit of Phenakospermum and the inflorescence of Ravenala. 
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THE GENERA OF CONVOLVULACEAE IN THE 
SOUTHEASTERN UNITED STATES? 


KENNETH A. WILSON 


CONVOLVULACEAE Jussieu (MorNING-GLORY FAMILY) 


Annual or perennial herbs or woody plants, climbing or prostrate, rarely 
erect [or shrubby (more rarely trees) ] without tendrils, the stem usually 
twining and with milky sap. Leaves alternate, simple, without stipules, 
rarely reduced to scales (Cuscuta). Flowers solitary or in cymes sub- 
tended by two opposite or subopposite bracts. Sepals 5 [rarely 4] free 
(rarely united at the base), imbricate. Corolla sympetalous, entire, 5- 
lobed or 5-parted [rarely 4], induplicate-valvate or contorted in bud. 
Stamens 5 (rarely fewer), inserted on the corolla tube, alternate with the 
corolla lobes; pollen spherical and spinulose, or spherical and smooth, or 
ellipsoid with parallel folds. Gynoecium syncarpous, the style solitary and 
simple or forked, or styles 2 (rarely 3 or 4), the ovary superior, 2- or 1- 
locular or at times subdivided by false partitions into 4 locules, rarely 3- 
locular. Ovules erect, anatropous, sessile, 2 in each locule (rarely solitary). 
Fruit a capsule, 2- or 3-locular with 1 or 2 seeds in each locule, usually 
dehiscing by valves or circumscissile, irregularly dehiscent, or indehiscent. 
Embryo straight, cotyledons folded or spirally coiled, rarely small or 
absent. 


A world-wide family, primarily of the tropics and subtropics, but ex- 
tending also into the temperate regions, and best represented in Asia and 
the Americas. Characterized by the presence of milky sap, bicollateral 
vascular bundles, plaited corollas, axile placentation, basal erect ovules, and 
folded cotyledons, the family consists of about 50 genera and 2000 species 
and is represented in our area by 10 genera. 

On the basis of the structure of the pollen grains Hallier divided the 
family into two groups, the Psiloconiae with smooth pollen and the 
Echinoconiae with spinulose pollen (rank not designated) and into nine 


*Prepared for a biologically oriented generic flora of the southeastern United 
States, a joint project of the Gray Herbarium and the Arnold Arboretum made possi- 
ble through the support of George R. Cooley and the National Science Foundation, 
and under the direction of Reed C. Rollins and Carroll E. Wood, Jr. The scheme 
follows that outlined at the beginning of the series (Jour. Arnold Arb. 39: 296-346. 
1958). Other published portions of these studies will be found in Jour. Arnold Arb. 
40, 41. 1959, 1960. The area covered in this, as in former treatments, is bounded by 
and includes North Carolina, Tennessee, Arkansas, and Louisiana. Material included 
in descriptions which is inapplicable to our species is placed in brackets. References 
which have not been checked are marked by an asterisk. 
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tribes. Van Ooststroom has recently divided the family into two sub- 
families (Cuscutoideae and Convolvuloideae), three tribes, and nine sub- 
tribes which are equivalent to Hallier’s tribes. 

Generic lines are difficult to draw in this family, and treatments vary 
with different authors depending upon the emphasis placed on the taxonomic 
characters used (e.g., pollen, bracts, corolla, style, stigmas, and fruit). 
Hallier’s studies on the members of this family form the basis for the sys- 
tem of classification that is most generally followed. This system has 
found support in the studies of Van Ooststroom and of Meeuse, based on 
the Malaysian and the South African species respectively. Other studies 
(e.g., Roberty), discount the value of Hallier’s conclusions but add little 
new information to our knowledge of the family. It is evident that the 
entire family is in need of intensive study, and that all characters must be 
thoroughly re-evaluated. 

Both flowering and fruiting material is necessary for the correct deter- 
mination of most of the genera of Convolvulaceae. It is in general not 
possible to determine species which are sterile. Collectors should therefore 
make every effort to collect material in both flowering and fruiting condi- 
tion, to record the shape of the corolla and its color; and to press opened 
corollas carefully between waxed paper or facial or other similar tissue. 
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KEY TO THE GENERA OF CONVOLVULACEAE 


A. Leaves scale-like or absent; plant without chlorophyll (parasitic); corolla 
bearing scales at base of stamens; embryo coiled, without cotyledons. 

sete ld Ree oe eR We oe: OS Ree ee een ive 1. Cuscuta. 

A. Leaves well developed; plants green (autotrophic); corolla without scales; 
embryo straight or merely curved; cotyledons large, generally folded. 

B. Styles 2, gynobasic, corolla deeply 5-lobed, ovary and capsule deeply 2- 
lobed, the carpels distinct or only slightly fused; creeping vines rooting 
atthe, nodes with minute: dowerse). unseen 2. Dichondra. 

B. Style 1 or 2, terminal; ovary and capsule not 2-lobed, the carpels united. 
C. Styles 2, free or fused near the base. 

D, Styles free, each 2-cleft, stigmas 4, linear-filiform; leaves small, 
plants never twinihga : Jue debs ene eee 3. Evolvulus. 
D. Styles united near the base, stigmas 2, peltate. ... 4. Bonamia. 

C. Style solitary. 
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E. Capsule valvate, irregularly dehiscent or the pericarp basally 


circumscissile. 

F. Stigmas 2. 
G. Stigmas elliptic or oblong, flattened. 5. Jacquemontia. 
G. Stigmas filiform or subulate. ........ 6. Convolvulus. 


F. Stigmas 1, capitate or 2- or 3-lobed. 

H. Pollen smooth; stigmas 2-lobed, globose; fruit a 4-valved 
capsule or the pericarp basally circumscissile. ........ 
bg cat as eRe ae fos Mp ee UK eee ee 7. Merremia. 

H. Pollen spinulose; stigma 1, capitate or 2- or 3-lobed, 
globose; fruit a 4—6-valved capsule. .... 8. Ipomoea. 

E. Capsule indehiscent, pericarp leathery or woody. 
I. Ovary 2-locular, fruit woody, mostly 1-seeded; leaves 


glabrates soln en Seen 6 pe purty Se 9. Turbina. 
TI. Ovary 4-locular, fruit leathery, mostly 4-seeded; leaves 
densely sericeous on the lower surface. .... 10. Argyreia. 


1. Cuscuta Linnaeus, Sp. Pl. 1: 124. 1753; Gen. Pl. ed. 5. 60. 1754. 


Parasitic yellowish, orange or reddish (rarely greenish) twining plants 
with filiform stems and alternate scale-like leaves; stems attached to the 
host by small haustoria. Flowers in cymose clusters, white. Calyx of 5 
(rarely 4) united (rarely free) sepals. Corolla of 5 (rarely 4) petals, 
imbricate, with fimbriate scales at the base of the tube, as many as and 
below and opposite the stamens [or rarely lacking]. Pollen ellipsoid, 
smooth. Gynoecium of 2 (rarely 3) carpels; ovary 2(rarely 3)-locular, 
each locule with 2 basal, anatropous ovules; styles distinct or united. 
Fruit an indehiscent, irregularly dehiscent, or circumscissile capsule. 
Embryo spirally coiled, without cotyledons. Endosperm fleshy. TYPE 
SPECIES: C. europaea L. (Derivation of name uncertain, perhaps from 
Arabic.) — DoppER (also LOVE VINE, STRANGLE WEED, DEVIL’S GUT, GOLD 
THREAD, PULL DOWN, HELLBINE, HAIRWEED, DEVIL’S HAIR, HAILWEED). 


A world-wide genus of over 150 species centered primarily in the 
Americas where they occur from southern Canada south to Chile and 
Argentina; about 32 native and 18 introduced species in the United States; 
represented in our area by at least 19 species in two of the three sub- 
genera. None of-the species seems to be limited to a single host although 
certain ones are serious agricultural pests, particularly of clover and 
alfalfa (C. Epithymum Murray, C. indecora Choisy, and C. Gronovit 
Willd.). 

Subgenus Grammica (Loureiro) Engelm. (flowers with distinct styles 
and globose, peltate or convoluted stigmas) includes most of the native 
American species and about sixteen of our species. Subgenus MoNnocyNA 
(Engelm.) Yuncker (flowers with united styles) is primarily Old World 
in its distribution and is represented in our area by one native (C. exaltata 
Engelm.) and one introduced species (C. japonica Choisy). The species of 
subg. CuscuTa (flowers with distinct styles and elongate cylindrical stig- 
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mas) are all native to the Old World, although several of them, including 
C. Epithymum and C. Epilinum Weihe, have been introduced into North 
America. Cuscuta Epithymum may perhaps occur in our area on legumi- 
nous crops. 

Cuscuta is at times treated as a separate family Cuscutaceae, primarily 
on the basis of its parasitic habit and imbricate corolla with scales. Embry- 
ological details, such as the absence of parietal cells in the nucellus, the per- 
sistence of one of the synergids, and the spirally coiled embryo without 
cotyledons and without tissue differentiation, have been cited in support 
of this separation. Both floral structure and embryology seem to be very 
similar to those of the Convolvulaceae, however. Such differences as do 
exist support the separate tribe Cuscuteae Benth. & Hook. or perhaps 
even the subfamily Cuscutoideae Peter. 

Since the generative cell divides before the pollen is shed, the mature 
pollen grain is three-celled. All species which have been studied have a 
monosporic embryo sac of the “Polygonum” type, with the exception of 
Cuscuta reflexa Roxb., which has a bisporic, “Allium” type embryo sac. 
The ovule has a single integument which is differentiated in the seed into 
an epidermis, two layers of palisade-like cells, and several layers of small, 
thin-walled, starch-filled cells. Keys have been prepared for the identi- 
fication of the seeds of various species, but the seeds require a considerable 
amount of sectioning in order to show the layers of the seed-coat. 

The seed can germinate as soon as it matures, or it may remain viable 
in the soil for five or more years. The seedling is leafless with a very small 
root which dries up as soon as the plant becomes established on a suitable 
host. In order to control and eradicate Cuscuta from agricultural fields it 
is recommended that it be prevented from seeding during its first season’s 
appearance. 

Diploid chromosome numbers of 14, 28, 32, 42, 56, and 60 have been 
found. Both self-fertile and self-sterile species are known. It is possible, 
however, that the seif-sterility of C. swaveolens Ser. and C. subinclusa 
Durand & Hilgard is a result of abnormal meiosis, such as has been 
demonstrated in C. reflexa Roxb. (2n = 28, 32, 42), rather than of self- 
incompatibility. 


REFERENCES: 


(For a more extensive bibliography see DEAN 1936, 1937, and YUNCKER 1921, 
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Cuscuta. Ill. Biol. Monogr. 6(2/3): 1-141. pls. 1-13. 1921. [Includes 
bibliography. | 

. Additions to a bibliography of the genus Cuscuta. Proc. Indiana Acad. 
Sci. 36: 259-262. 1927. 

. The genus Cuscuta. Mem. Torrey Bot. Club 18: 113-331. 1932. 
Cuscuta americana in Florida. Torreya 35: 60. 1935. 

. Convolvulaceae Lindl. 1. Cuscuta (Tourn.) L. In Fl. Texas 3: 123- 
150. South. Methodist Univ. 1943. 

. Nomenclatural changes in the genus Cuscuta, and notes on some Ameri- 
can species. Bull. Torrey Bot. Club 70: 61-67. 1943. 

. Cuscuta japonica Choisy, an Asiatic species new to America. Torreya 
44: 34, 35. 1944. [Florida and Texas. | 

. Observations on the presence of stomata in some species of Cuscuta. 
Proc. Indiana Acad. Sci. 53: 100-104. 1944. 


| 


2. Dichondra J. R. & G. Forster, Char. Gen. Pl. 39. pl. 20. 1776. 


Creeping, perennial, pubescent herbs with reniform to orbicular alter- 
nate leaves, the stems rooting at the nodes. Flowers small, inconspicuous, 
solitary in the axils of the leaves, the peduncle subtended by a minute 
bract. Calyx of 5 sepals, free or united only at the base. Corolla 5-parted, 
broadly campanulate to rotate. Styles 2, gynobasic, the stigmas capitate; 
ovary deeply 2-lobed, each lobe with 2 basal, anatropous ovules. Fruit a 
2-lobed, indehiscent or irregularly dehiscent capsule, each lobe 1 (rarely 2)- 
seeded. Typr spEcIEs: D. repens Forst. (Name from Greek, di, two, and 
chondros, a grain, in reference to the fruit.) 


A genus of perhaps five species, primarily of the Americas, but with one 
pantropical species (Dichondra repens Forst.) which is very variable, 
especially in the length and shape of the petals, the shape of the leaves, 
and in the pubescence. In our area the genus is represented by D. repens 
var. carolinensis (Michx.) Choisy which occurs on roadsides, in pinelands, 
hammocks, and as a weed in lawns from Florida to Virginia, west to Texas 
and Arkansas. Dichondra repens is also grown as a ground cover, often 
as a lawn plant. Although the genus is small and the species are rela- 
tively common, the group has not been well collected and is poorly under- 
stood. A thorough study is needed to determine the nature and variation 
of the species and to evaluate the present classification. The differences 
evident in the size of both plants and leaves of var. carolinensis may be in 
response to the habitat or the difference may be more fundamental. 

There seem to be no characters other than the gynobasic style and the 
two nearly separate carpels of Dichondra to support the segregate family 
Dichondraceae, and the genus otherwise agrees well with the genera of 
the Convolvulaceae. However, additional studies, both morphological and 
cytological, should provide evidence with respect to the relationships of 
this genus. Dichondra is most nearly related to Falkia L. f., a small genus 
of about four species of Africa, which is characterized by a 4-lobed ovary 
and a gamosepalous calyx. 
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REFERENCES: 

Drew, W. B. Dew drop “grass” as a lawn plant in central Missouri. Ecology 
25: 246, 247. 1944. [Dichondra repens.] 

House, H. D. A new species of Dichondra. Muhlenbergia 1: 130, 131, 1906. 
[D. occidentalis in California. ] 

Howe tt, J. T. A ground cover. Leafl. West. Bot. 2: 174. 1939. [D. occi- 
dentalis. | 

Paropi, D. Nota sobre una nueva especies del género Dichondra. Ann. Soc. 
Cient. Arg. 13: 5-10. 1882. [D. villosa.] 


3. Evolvulus Linnaeus, Sp. Pl. ed. 2.1: 391. 1762. 


Diffuse herbs or suffrutescent plants with prostrate or ascending 
branches, never twining, bearing entire leaves. Flowers sessile or pediceled, 
solitary in the axils of the leaves [or in terminal cymes]. Calyx of 5 free 
sepals. Corolla white, blue or purple, funnelform to rotate, the limb 
5-angled or distinctly 5-lobed. Stamens 5, inserted on the corolla tube, 
exserted or included. Pollen globular, smooth. Styles 2, free or united 
at the base, each 2-cleft, the stigmas linear-filiform; ovary 2-locular, each 
locule with 2 ovules. Fruit a 1-4-seeded capsule. Seeds smooth or minutely 
verrucose. TYPE SPECIES: E. nummularius L. (Name from Latin evolvere, 
to unroll, in reference to the nontwining habit.) 


A primarily tropical genus of perhaps 100 species, all of the Americas, 
from southern United States south to Argentina, but with two (E. alsinoides 
L. and E. nummularius L.) extending into tropical areas in the Old World. 
The genus, characterized by its distinct, 2-cleft styles, has been divided 
into eight sections, primarily on the basis of the inflorescence,\the length 
of the peduncles, and the habit of the plant. Five species occur in our 
area, all members of sect. ALSINOIDES Meissn. 

Evolvulus alsinoides L. is distributed throughout the tropical regions 
of the world and occurs in waste places and in hammocks in the Florida 
Keys. It is a polymorphic species in which 15 varieties have been de- 
scribed, although none seems to be very clear-cut; var. Grisebachianus 
Meissn. is reported from our area. Our other species are E. glaber Spreng., 
E. sericeus Sw., E. Grisebachii Peter (E. Wrightu House), E. Nuttallianus 
Roemer & Schultes (E£. argenteus Pursh, E. pilosus Nutt.). Evolvulus 
macilentus Small, described from the lower Florida Keys, may represent a 
glabrous form of E. sericeus. 


REFERENCES: 


Ooststroom, S. J. vAN. A monograph of the genus Evolvulus. Meded. Bot. 
Mus. Utrecht 14: 1-267. 1934. 

Perry, L. M. Evolvulus pilosus an invalid name. Rhodora 37: 63. 1935. 
[ = E. Nuttallianus Roemer & Schultes.] 

SayEEDUD-D1n, M. Some common Indian herbs with notes on their anatomical 
character. VIII. Evolvulus alsinoides Linn. Jour. Bombay Nat. Hist. Soc. 


42: 816-818. pls. 1-3. 1941. 
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VarapaN, K. S. S., T. S. VAIDYANATHAN, and M. V. R. Rao. Phytochemistry 
of Evolvulus alsinoides Linn. Indian Jour. Pharm. 20(4): 100-105. 1958.* 


4. Bonamia DuPetit-Thouars, Hist. Vég. Isl. France Réunion, Mada- 
gascar 1: 33. pl. 8. 1804, nom. cons. 


Perennial, herbaceous [or woody], prostrate or twining vines [rarely 
erect undershrubs] with alternate, herbaceous or subcoriaceous entire 
leaves. Flowers axillary, solitary, or in cymes. Sepals 5, equal or sub- 
equal. Corolla 5-lobed, blue or white, campanulate or funnelform. Sta- 
mens 5, inserted on the corolla tube, included or slightly exserted; pollen 
smooth. Style deeply 2-cleft (or styles free, 2, rarely 1), stigmas peltate, 
ovary 2-locular, each locule with 2 ovules. Fruit a 2-, 4- or 8-valved 
capsule. (Including Breweria R. Br., Stylisma Raf.; not Bonumya Neck., 
nom. rejic.) TypE species: B. madagascariensis Poir. (Named in honor 
of Francois Bonami, 1710-1786, French physician and botanist. ) 


A genus of 40 or more species widely distributed in the tropics of the 
world, represented in our area by seven species. The genus includes species 
of very different habit but it may be distinguished by the bifid style and 
the capitate stigmas. Various attempts have been made to split the genus, 
and, as a result, our species, with the exception of Bonamia grandiflora 
(Gray) Hallier, have been placed in Stylisma Raf., primarily on the basis 
of their more slender stems and more herbaceous habit. This group does 
not seem to be clearly separable from Bonamia, although it may represent 
a natural group within the genus. The problem of the generic limits of 
Bonamia is further complicated by Seddera Hochst. of the Old World, and 
a detailed study of all these species with a view of clarifying the genera 
would be highly desirable. 

All of our species, except Bonamia Pickeringii (Torrey in M. A. Curtis) 
Gray, occur in Florida in sandy soil or in dry pinelands. Of these B. 
humistrata (Walt.) Gray extends into eastern Texas and north into 
southeastern Virginia, B. aquatica (Walt.) Gray (Stylisma trichosanthes 
of Small) north to Alabama and North Carolina, B. Michauxii? (Stylisma 
aquatica of Small) west to Texas and north to North Carolina. Bonamia 
villosa * and B. angustifolia * are both limited to Florida. Bonamia Pick- 
eringit is represented in the sandhills of Georgia and from Wilmington, 
North Carolina, by plants which have been interpreted as two different 
varieties. Additional variants of this species occur in the pine barrens of 
New Jersey, and from Texas north to Iowa and Illinois. 


*Bonamia Michauxii (Fern. & Schubert) K. A. Wilson, comb. nov. Breweria 
Michauxii Fern. & Schub., Rhodora 51: 37. 1949. 

*Bonamia villosa (Nash) K. A. Wilson, comb. nov. Breweria villosa Nash, 
Bull. Torrey Bot. Club 22: 154. 1895. 

*Bonamia angustifolia (Nash) K. A. Wilson, comb. nov. Breweria angusti- 
folia Nash, Bull. Torrey Bot. Club 22: 155. 1895. 
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FERNALD, M. L., and B. G. ScHusert. Some identities in Breweria. Rhodora 
51: 35-43. pls. 1121-1129. 1949. [Reprinted as Contr. Gray Herb. 169. 
1949.] 

House, H. D. Studies in the North American Convolvulaceae. III. Calycobolus, 
Bonamia and Stylisma. Bull. Torrey Bot. Club 34: 143-149. 1907. 


5. Jacquemontia Choisy, Mém. Soc. Phys. Genéve 6: 476. 1833. 


Herbaceous or woody, prostrate or twining vines [rarely erect under- 
shrubs] with entire or lobed leaves. Flowers axillary in cymes or dense 
terminal clusters [rarely solitary], with or without an involucre. Sepals 5, 
equal or unequal. Corolla entire, 5-toothed or 5-lobed, funnelform or 
campanulate. Stamens 5, inserted on the corolla tube, included; pollen 
smooth. Style simple, included; stigmas 2, elliptic or oblong, flattened; 
ovary 2-locular, each locule with 2 ovules. Fruit a 4- or 8-valved capsule. 
(Including Thyella Raf.) Typr species: J. ferruginea (Steud.) Choisy. 
(Name in honor of Victor Jacquement, 1801-1832, French botanical 
explorer.) 


About 120 species in 4 sections, primarily of the American tropics and 
subtropics, but also with a few species in the Old World; represented in 
our area by five species in two sections. Sections ANOMALAE Meissn. 
(flowers 1-3, or in loose, many-flowered inflorescences) and CAPITULI- 
FLORAE Ooststr. (flowers in the axils of the upper leaves, aggregated into 
dense globose or ovoid terminal spikes) are apparently limited to the 
American tropics in their distribution; neither occurs in our area. 

Sect. CAPITATAE Meissn. (inflorescence many-flowered, flowers in dense 
terminal clusters usually surrounded by bracts) is represented in the 
southeastern United States by Jacquemontia tamnifolia (L.) Griseb. 
(Thyella tamnifolia (L.) Raf.) which occurs in fields and thickets, often 
as a weed in cultivated areas, from Florida north to southeastern Vir- 
ginia and west to Louisiana, Arkansas, and Texas. Our other species are 
in sect. CyMOSAE Meissn. (inflorescence 5—many-flowered loose dichasia), 
and in our area are found only in southern Florida. Jacquemontia jamat- 
censis (Jacq.) Hallier and J. pentantha (Jacq.) G. Don are known also 
in the West Indies, while J. Curtissii Peter ex Hallier and J. reclinata 
House are found only in southern peninsular Florida. 


REFERENCES: 


See family references, House (1909), and VAN OosrsTRoom (1939, p. 266; 
1953). 

Fox, W. B., R. K. Goprrey, and H. L. Bromgutst. Notes on distribution of 
North Carolina plants — III. Rhodora 54: 165-182. 1952. [Jacquemontia 
tamnifolia in North Carolina. ] 

SMALL, J. K. Jacquemontia reclinata. Addisonia 18: 35, 36. pl. 594. 1934. 
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6. Convolvulus Linnaeus, Sp. Pl. 1: 153. 1753; Gen. Pl. ed. 5. 76. 1754. 


Herbaceous or more or less woody, perennial [or annual], prostrate, 
twining or erect plants with ovate to oblong leaves, cordate, sagittate or 
hastate at the base. Flowers axillary, solitary or in peduncled cymes. Calyx 
of 5 subequal sepals, the bracts minute, linear, and remote from the calyx, 
or persistent and enveloping the calyx. Corolla campanulate to funnel- 
form, white or pink. Stamens 5, included, unequal in length; pollen 
smooth, ellipsoid and tricolpate or globular and polyforate. Ovary 1-locu- 
lar, 2-locular or imperfectly 2-locular; stigmas 2, ovoid to ellipsoid, linear 
or filiform. Fruit a 4-valved capsule with 4 or fewer seeds. (Including 
Strophocaulos Small, Calystegia R. Br.) Type spectes: C. arvensis L. 
(The name from the Latin convolvere, to entwine.) — BINDWEED. 


A genus of about 250 species in the temperate and tropical regions of 
both hemispheres, represented in our area by four or perhaps more species. 
The genus is interpreted here in the broad sense to include species fre- 
quently segregated as Calystegia R. Br., here maintained as a section. 

Section ConvotvuLus (Strophocaulos Smal)) is represented in our area 
by the single weedy species C. arvensis, field bindweed (2 = 50), native 
to Eurasia but now widespread in the temperate areas throughout the 
world and often becoming a serious pest. The species occurs in our area 
in fields, roadsides, and waste places from northern Florida, north and 
west throughout our area and beyond it. It is very variable in the shape 
of its leaves, and at least three of the forms have been named. 

Section CaLystecta (R. Br.) Gray, which includes about 25 species of 
both hemispheres, is represented in our area by three or perhaps more 
species. Members of this section are distinguished by the two large bracts 
which subtend the calyx and envelop it, the generally larger flowers, the 
1-locular or incompletely 2-locular ovary, the ovoid or ellipsoid stigmas, 
and the globose, polyforate pollen. Convolvulus sepium L. (2n = 22, 24), 
a very variable species distributed throughout most of the temperate areas 
of the world, is represented in the Southeast by at least three named 
varieties based primarily on the shape of the leaves. Convolvulus sepium 
var. sepium (including C. americanus (Sims) Greene), with broadly ovate 
leaves with angulate, truncate or rounded basal lobes and a U- or V-shaped 
leaf sinus, is the European form and is now distributed in eastern North 
America as far west as Missouri and Illinois, and also in New Mexico and 
Oregon. Varietas fraterniflorus Mack. & Bush (leaves with quadrangular 
sinuses) is reported from Pennsylvania to North Dakota, south to Vir- 
ginia, Kentucky, and Arkansas, growing on roadsides and in fields and 
wasteplaces. Varietas repens (L.) Gray (leaves lance-ovate to lanceolate, 
mostly longer than broad) occurs on shores, beaches, and dunes along the 
coast from Florida north to New Brunswick, west to Texas, and also 
north to Ohio, Indiana and Wisconsin. Convolvulus sericatus House, 
closely allied to Convolvulus sepium, was described from the mountains 
of Georgia and has also been reported from the mountains of North Caro- 
lina. 
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Convolvulus spithamaeus L. (2n = 22) (including C. Purshianus Wher- 
ry) occurs on sandy or rocky soil, shale barrens, road cuts, rocky woods and 
dunes from southeastern Canada south to Georgia and Alabama and west 
to Minnesota and Iowa. The variation of this species is complex and needs 


careful study on a population basis. Two to four varieties or subspecies 
have been recognized. 


Convolvulus pellitus Ledeb. forma anestius Fern. (Convolvulus japonicus 
Thunb. of Small), with double flowers and sterile, has been introduced as a 
cultivated plant and is now naturalized from Maine to Michigan, south to 
Virginia, Tennessee, and Missouri. 
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7. Merremia Dennstaedt ex Hallier, Bot. Jahrb. 16: 581. 1893. 


Herbaceous or woody twining vines [or plants prostrate, rarely erect] 
with entire, dentate, or palmately lobed or compound leaves. Flowers 
axillary, solitary or in few- to many-flowered cymose [or variously 
branched] inflorescences. Calyx of 5 subequal sepals, coriaceous to 
herbaceous, accrescent in several species. Corolla campanulate or funnel- 
form, white or yellow to orange, slightly 5-lobed. Stamens 5, included, 
unequal in length, the anthers often contorted; pollen smooth. Ovary 2- 
or 4-locular, stigma 2-lobed, globose. Fruit a 1—4-seeded, 4-valved capsule 
or an irregularly dehiscent capsule with the pericarp circumscissile at the 
base. (Operculina of Small.) Type spectes: M. hederacea (Burm. f.) 
Hallier. (Named in honor of Blasius Merrem, 1761-1824, professor at 
Marburg.) 


About 80 species in five sections widely distributed in the tropics of both 
hemispheres. Characterized by its bilobed, globose stigmas and its 4-valved 
or irregularly dehiscent capsule, the genus is represented in our area by 
four species in two sections. Section XANTHIPS (flower bud obtuse or 
subacute; midpetaline bands indistinctly defined, never with dark lines) 
is known in our area by only Merremia umbellata (L.) Hallier (Jpomoea 
polyanthes Roem. & Schult.), a very variable species of the tropics of the 
world represented in the Americas by the yellow-flowered var. umbellata. 
Section STREPTANDRA (flower buds mostly acute; midpetaline bands in 
the dried state often with 5 dark lines) is represented in our flora by 
three species. Merremia tuberosa (L.) Rendle (Operculina tuberosa 
(L.) Meissn.), 2x = 30, a glabrous vine with yellow flowers and entire- 
margined leaf segments, is reported from pinelands, hammocks, and waste 
places in Florida and Texas (fide Small) and is known also from the 
West Indies, tropical America, tropical Africa, India, and Ceylon. This 
species has been placed in the genus Operculina S. Manso because the 
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pericarp of the irregularly dehiscent capsule separates from the receptacle, 
thereby forming an operculum. Van Ooststroom, however, has pointed out 
that this manner of dehiscence is clearly different from that of Operculina 
in which the pericarp is two layered and only the outer layer, not the entire 
pericarp, is circumscissile, while the inner layer remains attached. Mer- 
remia dissecta (Jacq.) Hallier (Operculina dissecta (Jacq.) House), 2n = 
30, a pubescent vine with white flowers and coarsely toothed leaf segments 
which occurs on roadsides and in hammocks and waste grounds from Florida 
to Georgia and Texas, ranges from the southeastern United States south 
to Argentina. It is also cultivated in other tropical areas where it occa- 
sionally escapes. The capsule of M. dissecta is 4-valved and the pericarp 
does not loosen from the receptacle as it does in M. tuberosa. Merremia 
tridentata (L.) Hallier ssp. angustifolia (Jacq.) Ooststr. (Ipomoea angus- 
tifolia Jacq.), a common African species, now occurs in waste places on 
the Coastal Plain and in other scattered localities. 
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8. Ipomoea Linnaeus, Sp. Pl. 1: 159. 1753; Gen. Pl. ed. 5. 76. 1754. 


Herbaceous or shrubby, annual or perennial, twining, prostrate or erect 
plants with entire, lobed or divided leaves. Flowers axillary, solitary or in 
few- to many-flowered cymes. Bracts variable. Calyx of 5 sepals, herba- 
ceous or subcoriaceous. Corolla campanulate or funnelform, rarely salver- 
form, with distinct midpetaline bands. Stamens 5, alternate with the corolla 
lobes, inserted on the corolla tube, included or rarely exserted; pollen 
globular, spinulose. Ovary 2- or 4-locular, rarely 3-locular, with 2 anatro- 
pous ovules in each locule. Style solitary, the stigma entire, 2(or 3)-lobed, 
globular, included or exserted. Fruit a 4-6-valved capsule with 4-6 or 
fewer seeds. (Including Batatas Choisy, Quamoclit Moench, Pharbitis 
Choisy, Exogonium Choisy, Calonyction Choisy.) Type species: I. Pes- 
tigridis L. (Name from Greek ips, a worm, and homoios, resembling, in 
reference to the twining habit.) — MorNING-GLorRY. 


A large genus of the tropics and subtropics with about 500 species and 
perhaps 30 or fewer in our area. The limits of the genus and its subdivision 
have been matters of considerable disagreement. Following Van Ooststroom, 
who adopted the system of Hallier with but little modification, the genus 
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is divided into eight sections on the basis of the habit, inflorescence, flower, 
and seed characters, and includes a number of groups sometimes recog- 
nized as separate genera. Several other subdivisions of the genus have been 
proposed (cf. Choisy, Bentham, Peter, House) but the system most widely 
accepted is that of Hallier, although often with some minor modifications. 
A truly satisfactory generic treatment, however, must await a thorough 
monographic revision. 

Section Ipomoga (§ Pharbitis (Choisy) Griseb.) (mostly high-twining 
plants, hispid or lanate; flowers mostly showy; sepals herbaceous, oblong, 
lanceolate or linear; seeds glabrous, puberulent or shortly arachnoid) is 
represented in our area by about five species including /pomoea purpurea 
(L.) Roth (2m = 30), introduced from tropical America as an ornamental, 
and now a pernicious weed along roadsides, waste places and in cultivated 
grounds throughout our area and also northward and westward. Ipomoea 
hederacea (L.) Jacq. (2n = 30), introduced from tropical America, is 
equally weedy on roadsides and waste places, and J. Nil (L.) Roth 
(2n = 30), a native of Africa has spread from cultivation into hammocks 
and cultivated grounds in Florida and Louisiana. /pomoea barbigera Sweet 
and J. congesta R. Br. (Pharbitis cathartica (Poir.) Choisy) also occur in 
our area. 

Section Batatas (Choisy) Hallier (flowers mostly small, axillary in 
umbellate cymes; sepals mostly subcoriaceous, oblong or lanceolate; 
corolla funnelform; seeds glabrous) includes the widely cultivated J. 
Batatas (L.) Lam. (2n = 90), the sweet potato, with a large number of 
cultivars. The origin of the sweet potato has been the subject of con- 
siderable discussion and study. Present cytological evidence seems to in- 
dicate that it is an allopolyploid, resulting from the hybridization of a 
tetraploid and a diploid species. Ipomoea trichocarpa Ell. (J. trifida 
(HBK.) G. Don), /. tiliacea (Willd.) Choisy, and J. triloba L. are mem- 
bers of this section, and J. pandurata (L.) G. F. W. Meyer (2 = 30) and 
I. lacunosa L. may belong here. 

Section LerocaLyx Hallier (plants mostly glabrous, flowers solitary or in 
subumbellate dichasia, sepals mostly oblong or lanceolate, seeds mostly 
glabrous) is represented by /pomoea Pes-caprae (L.) R. Br. in Tuckey 
ssp. brasiliensis (L.) Ooststr. (2m = 30) and J. stolonifera (Cyr.) J. F. 
Gmel., both of which occur on sandy beaches and coastal sand dunes from 
Florida to Texas and in tropical and subtropical countries of both hemi- 
spheres. Also to this section belong J. cairica (L.) Sweet (2n = 30), J. 
sagittata Lam. (2n = 30), and J. heptaphylla (Rottl. & Willd.) Voigt. 

Section CaLonyction (Choisy) Griseb. (annual or perennial twiners, 
mostly glabrous; flowers axillary, solitary or in a cincinnus or a dichasial 
cyme, nocturnal; sepals herbaceous to membranaceous, glabrous, or some- 
times hirsute; corolla salverform, the tube long; stamens and style often 
exserted; ovary 2-locular or rarely 4-locular; capsule 4-valved; seeds gla- 
brous) is represented with us by Ipomoea alba L. (Calonyction aculeatum 
(L.) House) in southern Florida where it grows in hammocks, often 
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luxuriously following fire. A native of tropical America, it has been widely 
cultivated and has now escaped in the tropics of both hemispheres. 

Section QuAmociit (Moench.) Griseb. (annual or perennial twiners, 
mostly glabrous; flowers axillary in a cyme, rarely solitary; sepals herba- 
ceous to membranaceous, glabrous; corolla salverform, often bright red, 
rarely yellow or white; stamens and style exserted; ovary 4-locular; cap- 
sule 4-valved, seeds glabrous rarely puberulent) includes about 15 species 
of the Americas, three in our area. [pomoea Quamoclit L., with pinnately 
dissected leaves, a native of tropical America and widely grown as an 
ornamental, has spread from cultivation as far north as Virginia and Mis- 
souri. Ipomoea coccinea L., with cordate leaves, ranging from Georgia 
north to Rhode Island, Pennsylvania and Illinois and west to Kansas, 
Oklahoma and Arkansas, is limited to the United States in its distribution. 
This species has often been confused with J. hederifolia L., which ranges 
from Florida, Louisiana, Georgia, and Texas, south to northern Argentina 
(also in Malaysia and Africa), but may be distinguished by having the 
inner sepals up to 3 (rarely 4) mm. wide, the cordate leaves with the blade 
entire, dentate, or 3-5 lobed; fruiting pedicels always erect. (See O’Donell, 
1959, pp. 45-51, for extensive synonymy.) Species of this section are 
adapted to pollination by hummingbirds. 

Section Er10osPERMUM Hallier (very variable perennial plants; sepals 
mostly obtuse; seeds with long-bearded edges, or rarely the whole surface 
villose) is known in our area by three species. Ipomoea Tuba (Schlecht.) 
G. Don (Calonyction Tuba (Schlecht.) Colla = C. grandiflorum (Jacq.) 
Choisy) grows along beaches and in saline situations in coastal hammocks 
in southern Florida and is distributed throughout tropical America, east 
tropical Africa, and Asia to Polynesia. Jpomoea crassicaulis (Benth.) B. 
L. Robinson (J. fistulosa Mart. ex Choisy) occurs from Florida and the 
West Indies, Mexico and Central America southward to Brazil and Para- 
guay, and is cultivated in other tropical countries where it occasionally 
escapes. Ipomoea microdactyla Griseb. (Exogonium microdactylum 
(Griseb.) House) a woody vine with bright red flowers, obtuse sepals, and 
seeds with long hairs on the edges, occurs in southern Florida and the West 
Indies. 

A number of species of /pomoea are popular in cultivation in the United 
States. Two of the best known are J. Nil Roth ‘Scarlett O'Hara’ and J. 
tricolor Cav. ‘Heavenly Blue.’ 
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9. Turbina Rafinesque, Fl. Tellur. 4: 81. 1836 [1838]. 


Herbaceous or more or less woody, trailing or climbing, perennial vines 
with entire, ovate leaves, cordate at the base. Flowers in axillary peduncled 
cymes borne on the terminal portion of the branches. Calyx of 5 unequal, 
ovate or elliptic, obtuse sepals with thin margins. Corolla campanulate, 
white, with distinct midpetaline bands. Stamens 5, included, unequal in 
length; pollen spinulose. Ovary 2-locular, the stigma biglobular, the style 
included. Fruit a 1-locular, usually 1-seeded, indehiscent, ovoid-oblong 
capsule with a thin, woody pericarp. (Legendrea Webb & Berth.) Type 
SPECIES: T’. corymbosa (L.) Raf. (Name from Latin, turbinatus, turbi- 
nate, in reference to the shape of the capsule.) 


.A genus of about ten or perhaps more species of the American tropics 
and Africa, represented in our area by a single species, Turbina corymbosa 
(Rivea corymbosa (L.) Hallier), which occurs throughout tropical South 
America, Central America, the West Indies, and Mexico, and is reported 
from southern peninsular Florida, the Florida Keys, and suuth Texas 
growing in hammocks and thickets. It has been introduced in various 
places in the Old World and in some areas has become naturalized. T. 
corymbosa was used by the Aztecs as a narcotic in divination, as a medi- 
cine, and as an ingredient in magical and analgesic ointments. 

Turbina may be distinguished by the indehiscent, ovoid-oblong, mostly 
1-seeded, woody capsules, and by the ovate to oblong, obtuse, spreading 
sepals which are not accrescent or only slightly so. Rivea Choisy has been 
shown to include species with linear-oblong stigmas and indehiscent, dry 
or nearly dry fruit and to be restricted to tropical Asia. 
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REFERENCES: 


See family references, House (1909), MEEuSE (1957. pp. 773-784), VAN Oost- 
STROOM (1943, 354), and VERDCouRT (1958). 

ScHULTES, R. E. A contribution to our knowledge of Rivea corymbosa, the nar- 
cotic ololiuqui of the Aztecs. 45 pp. Botanical Museum, Harvard Univ., 
Cambridge, Mass. 1941. 

. A narcotic morning-glory (Una convolvuldcea narcética). Revista 
Soc. Cub. Bot. 10: 61-68, 101-107. 1953; 11: 14-23. 1954. [T. corymbosa. ] 

TayLor, N. Come and expel green pain. Sci. Month. 58: 176-184. 1944. [His- 
torical account of the narcotic uses of T. corymbosa and Lophophora 
williamsit. | 


10. Argyreia Loureiro, Fl. Cochinchin. 1: 134. 1790. 


Perennial, woody, twining vines with ovate to orbicular leaves, cordate 
at the base and densely sericeous on the lower surface. Flowers in ped- 
uncled axillary cymes. Calyx of 5 equal or subequal, coriaceous sepals. 
Corolla funnelform, campanulate or tubular, rose-purple, with distinct 
midpetaline bands. Stamens 5, included, unequal in length; pollen spinu- 
lose. Ovary [2- or] 4-locular, the stigmas biglobular, the style included. 
Fruit thick-walled, leathery, 4-seeded or less, indehiscent. TyPE SPECIES: 
A. obtusifolia Lour. or A. acuta Lour. (Name from Greek argyreios, 
silvery, in reference to the pubescence on the lower surface of the leaves.) 
— WOOLLY MORNING-GLORY. 


A genus of about 90 species in tropical Asia, Malaysia, and Queensland. 
A single species of sect. PryxaNtHus G. Don, A. nervosa (Burm. f.) 
Bojer (A. speciosa (L. f.) Sweet), a native of India which is cultivated 
in tropical areas as an ornamental and occasionally escapes, has been re- 
ported in Florida from hammocks along the Everglades (Small). 


REFERENCES: 

See family references, Rao (1940) and Van OoststTRoom (1950, 1953). 

HoocLanp, R. D. The Convolvulaceae of Malaysia, VIII. The genus Argyreza 
in the Malay Peninsula. Blumea 7: 179-192. 1952. 

StncH, P. Pharmacognosy of leaf of Argyreia speciosa Sweet. Jour. Sci. Indus. 
16C(10): 204-206. 1957.* 
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BIBLIOGRAPHIC DATA ON 
THE HILLCREST GARDENS BOOKS, 1911-1941 


RicHarp A. HowArp 


Tue Hit~crest GARDENS BOOKS constitute a most unusual series of 
publications, being at once documents on the history of the present Case 
Estates of the Arnold Arboretum, in Weston, Massachusetts, and a report 
of the horticultural and agricultural pursuits of Miss Marian Roby Case. 
In 1909, her mother, Laura Lucretia Williams Case, gave Miss Case a 
portion of the family estate in Weston. In succeeding years Miss Case 
bought adjacent pieces of land, including a house which became her home, 
until a total of 100 acres was acquired. Miss Case operated this land, 
known from 1910 to 1919 as the Hillcrest Farm and from 1920 to 1944 as 
the Hillcrest Gardens, as a truck farm, plant introduction station, and 
school of practical agriculture for boys. The history of the farm and its 
methods of operation will be described in an issue of Arnoldia to be pub- 
lished soon. 

Between the years 1911 and 1941, Miss Case published the annual 
“sreen books” to record the development of the farm, the gardens and 
the school. From the beginning, the books consisted primarily of student 
reports made at the school’s Labor Day exercises which concluded the 
summer’s work. In addition, there were included in these books special 
papers by such horticulturists and botanists as John G. Jack, Elmer D. 
Merrill, Arthur Williams, E. H. Wilson, and John Wister. The student 
reports were generally of high quality and lasting value, covering such 
subjects as agricultural practices, weather data, hurricane damage, monthly 
flowering lists of herbaceous plants, lists of birds, wild flowers and native 
trees, trees and shrubs under cultivation in Weston, and records of plant 
introduction trials. These data have been of value in documenting the 
age of certain plants at the Case Estates and in determining the date of 
introduction and the persistence in New England of exotic plant intro- 
ductions. 

During the summer of 1910 Miss Case employed local boys to help with 
the farm work. The following year the Hillcrest Farm School was organ- 
ized and the first booklet describing the farm and its activities was pub- 
lished that September under the title ‘““The Second Summer at Hillcrest 
Farm, Weston, by Marian Roby Case.” Similarly, the title of each suc- 
ceeding “green book” indicated the number of years the school had been 
functioning, but the complete title and/or the authorship changed from 
time to time, as follows: 


1912-1917: The Summer at Hillcrest Farm, Weston, by the Boys 
for the Boys. 
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LOTS 1OLO a Lae By the Farmers. 

1920-1923: Hillcrest Gardens, Weston, Mass., The Summer, by the 
Gardeners. 

19074 1OS 5 ee. By Marian Roby Case, F.H.R.S. and the Gardeners. 

1939 cera lipen ay on By Marian Roby Case, F.R.H.S. and the Hillcrest Boys. 

1939-1941: ...... By Marian Roby Case, F.R.H.S., Jack A. Williams and 


the Hillcrest Boys. 


The first booklet consisted of eleven pages with a green cover printed 
in black. Beginning in 1915, the cover printing was in gold, and from 
1916 until 1941 the cover design, with one exception, consisted of a draw- 
ing by one of the boys or a visitor to Hillcrest. The sole exception, the 
issue of 1921, had pasted on the cover a photograph showing the display 
of produce exhibited by Hillcrest Gardens at the Massachusetts Horticul- 
tural Society’s fall show. Beginning with the issue of 1924 a group photo- 
graph was included in the booklet, and during the succeeding years there 
appeared photographs of Hillcrest exhibits or produce, student reunions, 
aerial photographs of the estate, hurricane damage and repair, or pic- 
tures of gardens seen by Miss Case in her travels. 

The cost of publishing these books was borne by Miss Case and she 
determined their distribution. She mentioned, or quoted from, letters of 
acknowledgment received from Herbert Hoover, then in charge of a gov- 
ernment program to increase food supplies; David Fairchild, Agricultural 
Explorer in Charge, Bureau of Plant Industry, U.S. Department of Agri- 
culture; A. Lawrence Lowell, President of Harvard College; and others. 
Although Miss Case planned to send books regularly to certain libraries — 
that of the Royal Horticultural Society, England; the City Library, Provi- 
dence, Rhode Island; the libraries of the Massachusetts Horticultural So- 
ciety, the Arnold Arboretum, the City of Boston, the Town of Weston, 
the Boston Athenaeum, the State Library; and the Jones Library, in Am- 
herst — not one of these has a complete file today. 

The “green books” remain an informal but highly informative account 
of horticulture, agriculture, and plant introduction in a period when pri- 
vate gardens flourished in the Boston suburbs. 
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STUDIES IN ARTOCARPUS AND ALLIED GENERA, V. 
A REVISION OF PARARTOCARPUS AND HULLETTIA 


FRANCES M. JARRETT 


Parartocarpus Baillon, Adansonia 11: 294. 1875; Benth. & Hook. f. 
Gen. Pl. 3: 375. 1880; Becc. For. Borneo, 632. 1902, Webbia 5: 559. 
1923; Renner, Bot. Jahrb. 39: 361. 1907; Backer, Beknopte FI. 
Java 6: 12. 1948; Jarrett, Jour. Arnold Arb. 40: 9, 11. fig. 2, a-f, 
fig. 3, g-4. 1959. Type species: Parartocarpus beccarianus Baillon 
(= P. venenosus (Zoll. & Mor.) Becc.). 


Gymnartocarpus Boerl. Ic. Bogor. 1: 73. t. 24, 25. 1897, Handl. Fl. Ned. Ind. 
3: 335, 371. 1900; Koord. & Val. Bijdr. Boomsoort. Java 11: 28. 1906; 
Koord. Exkursionsfl. Java 2: 96. 1912, “Gymnoartocarpus.” TYPE SPECIES: 
Gymnartocarpus venenosa (Zoll. & Mor.) Boerl. (= Parartocarpus veneno- 
sus (Zoll. & Mor.) Becc.). 


Medium to large trees. Leaves spirally arranged, simple, entire, penni- 
nerved, thinly to thickly coriaceous, glabrous to pubescent; epidermal 
gland-hairs superficial, long-stalked, heads cylindric, unicellular; spongy 
mesophyll compact, without resin-cells; juvenile leaves elongate. Stipules 
simple, axillary, nonamplexicaul, the apex entire or bifid, scar intrapetiolar. 

Inflorescences unisexual, rarely bisexual, capitate, head globose at an- 
thesis, becoming shallowly lobed in syncarp, pedunculate, solitary or paired 
in leaf-axils; stamens or ovaries sunken in numerous cavities closely set 
over the entire surface of the receptacle; receptacle armoured from numer- 
ous, closely set, indurated, spinous, conical, obtuse or truncate processes 
(perianth segments or interfloral bracts ?), those surrounding the open- 
ings connate basally in groups of 2—4 around each aperture, those cover- 
ing the intervening surface free; basal involucre of 3-4(-8) deltoid or 
ovate bracts present, sometimes obsolete. At anthesis: anthers or stigmas 
exserted between the connate processes; male head with 1-3 stamens in 
each cavity, the filaments free or united, anthers 2-3 mm. long, short- 
exserted; female head with the ovaries solitary in each cavity, unilocular, 
the style apical with a short-exserted, lanceolate or fimbriate stigma, the 
ovule subapical. Mature syncarp formed by the enlargement of the en- 
tire female head, with (1—)3 to many flowers forming fruit; mature ovary 
thick-walled, with a firm exocarp finally decaying and leaving the stony 
endocarp, the style lateral, the seed large, attached laterally, testa mem- 
branous with a thickened apical cap, the embryo curved, the cotyledons 
incumbent, unequal, the inner one smaller, the appressed faces at an angle 
of 90° to the median plane of the ovary, the large, straight radicle directed 
upwards at the hilum with the tip enclosed in a little remaining endo- 
sperm; germination epigeal. 
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DIsTRIBUTION: peninsular Siam, Malaysia (except the Moluccas and 
the Lesser Sunda Islands), Solomon Islands. 


The genus Parartocarpus, in which two species are recognized in this 
revision, has capitate, armoured inflorescences which have frequently been 
confused with the inflorescences of Artocarpus. The characters distin- 
guishing the two genera have been discussed fully in the introductory 
paper of this series (Jour. Arnold Arb. 40: 1-29. 1950; keys to the genera 
on page 26) and they will therefore be recapitulated only briefly here. 
The inflorescences of Parartocarpus differ from those of Artocurpus in 
having a usually well-developed involucre of 3—4(-—8) basal bracts and 
in having the stamens or ovaries enclosed in what are considered to be 
cavities of the receptacle (formed chiefly by intercalary growth in the 
walls separating them), rather than enclosed in perianths. The surface 
of the receptacle is covered by solid, indurated (sessile) processes which 
vary in shape from cylindric and truncate to spinous and which bear a 
superficial resemblance to the indurated, tubular, perforate, free perianth 
apices of Artocarpus sect. Duricarpus. Many of the processes are con- 
nate, either at the base only or for nearly their whole length, in groups of 
2—4 around the openings of the receptacular cavities, with the stamens 
or stigmas exserted between them at anthesis. The processes covering 
the intervening surface are free but are otherwise identical in appear- 
ance to those surrounding the apertures. These processes may represent 
fertile and sterile perianths respectively, but, taking into account their 
similarity to the indurated heads of the interfloral bracts in some species 
of the related, though less reduced, African genus Treculia, it is possible 
that they are secondarily modified interfloral bracts. 

The leaves in Parartocarpus are spirally arranged as in Artocarpus subg. 
Artocarpus, but the stipules are nonamplexicaul and they are not paired 
as in Artocarpus, but are simple and axillary, each being formed from a 
pair of stipules fused along the intrapetiolar margins. 

The generico-specific description of Parartocarpus beccarianus was pub- 
lished by Baillon in 1875 and was based on a Beccari collection from 
Borneo bearing male inflorescences. These were rather poorly preserved 
and Baillon described them erroneously as being covered by stamens in- 
termixed with [stalked] bracts having obtuse, somewhat thickened heads. 
He stated that Parartocarpus differed from Artocarpus in having a basal 
involucre, in the lack of perianths, and in the nature of the stipules. (But 
he apparently compared the last only with the amplexicaul stipules of 
subg. Artocarpus, since he described them, in contrast, as lateral and 
nonamplexicaul which, if correct, would have corresponded with the con- 
dition present in subg. Pseudojaca.) 

The genus was described again as Gymnartocarpus by Boerlage in 1897 
with a single species, G. venenosa, based on Artocarpus venenosa Zoll. & 
Mor. from Java. The latter was published in 1845 and is the earliest 
account of a species of Parartocarpus. Boerlage described the stamens 
and ovaries in Gymnartocarpus as being enclosed in cavities of the re- 
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ceptacle, and he regarded the processes on the surface as representing 
bracteoles, not observing any fusion between them. He distinguished the 
genus from Artocarpus by the absence of perianths and the different form 
of the interfloral bracts. On the basis of Baillon’s description he also sep- 
arated it from Parartocarpus. He did not comment on the stipules or on 
the involucre, but the latter appears, from the plates, not to have been well 
developed in his material. 

Several further species that must be referred to Parartocarpus had mean- 
while been described under Artocarpus. Artocarpus tylophylla Migq. (1859) 
and A. cerifera Miq. (1867) were both described from Java and were 
reduced to Gymnartocarpus venenosa by Boerlage in 1897. Artocarpus 
riedeliti Miq. (1867), from Celebes, and A. involucrata Schum. (1889), 
from New Guinea, were transferred to Parartocarpus in 1907 and 1900, 
respectively. In describing Artocarpus bracteata from Malacca and A. 
forbesit from Perak and Sumatra, King (1888, 1889) mistook the spinous 
processes on the syncarp for the perforate perianth apices of Artocarpus, 
and the discordant stipular characters were the cause of his rejection of 
Trécul’s subgenera in Artocarpus when revising the species of “British 
India” (i.e., India, Pakistan, Ceylon, Burma and Malaya), as explained 
in an earlier paper (Jour. Arnold Arb. 40: 123. 1959). King made no 
mention of Parartocarpus and Baillon’s description may not have been 
available to him. 

In 1902 Beccari, in an appendix to, his Nelle Foreste di Borneo (re- 
printed in Webbia 5: 550-565. 1923), discussed the inflorescence struc- 
ture of Parartocarpus and listed seven species in the genus: P. beccarianus 
Baill., P. venenosus (Zoll. & Mor.) Becc. (Artocarpus venenosa Zoll. & 
Mor., Gymnartocarpus venenosa (Zoll. & Mor.) Boerl., Artocarpus for- 
besit King), P. bracteatus (King) Becc. (Artocarpus bracteata King), P. 
borneensis Becc., P. excelsa Becc. (also from Borneo), P. papuana Becc. 
and P. involucrata (K. Schum.) Schum. & Lauterb. He reduced Gymnar- 
tocarpus to Parartocarpus, removed King’s two wrongly placed species to 
the correct genus, and described three new species. He minimized the 
differences between Artocarpus and Parartocarpus, stating that the only 
distinguishing character was the presence of an involucre in the latter. 
He regarded the stamens and ovaries in Parartocarpus as being enclosed 
in perianths which were tubular and laterally fused with each other below, 
but free and 2—3-fid above. The “sterile” processes he thought were sterile 
perianths, but he also apparently regarded them as equivalent to the 
interfloral bracts of Artocarpus. In considering this structure as similar 
to that found in Artocarpus he failed to recognize significant differences 
that exist between the genera, regardless of the morphological interpre- 
tation of the inflorescences in Parartocarpus. In Artocarpus the 2-4-fid 
or -partite male perianths enclosing the stamens are always completely 
free from each other. The tubular and perforate female perianths are 
frequently connate only in a ‘peripheral layer forming an external wall to 
the syncarp, while they remain free in the proximal region containing 
the ovaries. Thus each ovary is separated from the next by two perianth 
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walls instead of the single (receptacular) wall found in Parartocar pus. 

J. J. Smith, in describing Gymanartocarpus triandra in 1922 (trans- 
ferred by him to Parartocarpus in 1924) apparently took the same view 
of the inflorescence structure as Beccari. He was the first author to de- 
scribe the stipules correctly as connate and intrapetiolar. 

The two species recognized in this revision are Parartocarpus brac- 
teatus, showing little variation and confined to Western Malaysia, and the 
variable P. venenosus, the distribution of which corresponds to that of 
the genus, extending beyond Malaysia to peninsular Siam and the Solo- 
mon Islands. Four fairly distinct subspecies are here distinguished within 
the latter and the three that are additional to the type subspecies corre- 
spond to the three new species described by Beccari in 1902. For one of 
these (P. excelsus) King’s species, Artocarpus forbesii, is taken as the 
basionym for the subspecific epithet.1 The remaining specific names men- 
tioned above, with the addition of Artocarpus woodii described by Mer- 
rill in 1908 (transferred to Gymnartocarpus in 1921 and to Parartocarpus 
in 1923), are distributed in synonymy among the various subspecies of 
Parartocarpus venenosus. 

A few comments on the inflorescences in Parartocarpus may be added 
here. The male and female heads are indistinguishable externally before 
anthesis, in contrast to Artocarpus in which they usually differ in shape. 
The fusion of some of the processes is only conspicuous in the female head, 
especially at maturity, although it may be established by cutting trans- 
verse sections through the bases of the processes in the male head. While 
the inflorescences are normally unisexual, heads are found in which male 
and female flowers occur on different areas of the receptacle, but only 
very rarely intermingled. The involucre, again, is normally well de- 
veloped, but in P. venenosus the bracts may be indistinct and merged 
into an annulus at the base of the inflorescence. Both Parartocarpus and 
Hullettia are unusual among the Moraceae in that the anthers are extrorse. 

Parartocarpus has copious latex which is poisonous (unlike that of 
Artocarpus) and is used as an arrow poison. The ripe fruits are, how- 
ever, frequently described as being edible, although the young seeds are 
stated to be poisonous. The bark on the trunk is very distinctive through 
the presence of abundant, large, pustular lenticels. 


KEY TO THE SPECIES OF PARARTOCARPUS 


Leaves having 11-15 pairs of lateral veins, rufous pubescent beneath with the 
intercostals distinctly prominent, 5-10 on each side of midrib; processes on the 
syncarp spinous, the bases + bulbous, on inflorescences at anthesis narrowly 
spinous, c. 3 X 1 mm.; involucral bracts 5-10 mm. long. .... 1. P. bracteatus. 


Leaves having 6-15 pairs of lateral veins, thinly pubescent to glabrous beneath 
with the intercostals not or shallowly prominent, fewer; processes on the syn- 


17t should be noted that in the introductory paper this was referred to as a distinct 
species within Parartocarpus; it is now considered that the taxon can be recognized 
only at the subspecific level. 
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carp truncate to spinous, the bases not bulbous, on inflorescences at anthesis 
truncate to acute, never narrowly spinous; involucral bracts to 5 mm. long. 
2. P. venenosus. 


1. Parartocarpus bracteatus (King) Becc. For. Borneo, 632. 1902, 
“bracteata”; Renner, Bot. Jahrb. 39: 362. 1907. 


Artocarpus bracteata King in Hook. f. Fl. Brit. Ind. 5: 540. 1888, et in Ann. 
Bot. Gard. Calcutta 2: 7. 1889, pro parte quoad ¢. 1B, syncarpium solum, 
et spec. Griffith 4663; Ridley Fl. Malay Penin. 3: 352. 1924. Syntypes, 
Malacca, Griffith 4663, Maingay 2411 (Kew Distrib. 1476) (cau); lecto- 
type, Griffith 4663 (CAL). 

Artocarpus rufescens auct. non Miq., Kurz, For. Fl. Burma 2: 431. 1877. 


Trees, height to 45 m., buttressed or not, bark grey, smooth, with very 
large lenticels. Twigs 5-8 mm. thick, rugose, densely rufous pubescent. 
Stipules 5-10 mm. long, broadly lanceolate, rufous pubescent. Leaves 
10-28 xX 6-14 cm., obovate-oblong, obtuse or short-acuminate, base 
rounded or shallowly cordate, margin entire; venation prominent be- 
neath; glabrous or nearly so above, except the short-pubescent main veins, 
rufous pubescent beneath; lateral veins 11-15 pairs, curved, basal 2 or 3 
pairs slightly crowded; intercostals numerous, usually parallel; dark 
green, drying yellowish to purplish brown above, red-brown beneath; 
petiole 20-35 mm. long. 

Inflorescences solitary in leaf-axils. At anthesis: male head 25-35 
mm. across, globose, echinate from closely set, rigid, spinous, often slightly 
curved processes c. 3 X 1 mm.; stamens 2 in each cavity, to 8 mm. long, 
filaments free or united at the base, anthers oblong, apiculate, 2.5—3 mm. 
long; basal involucre of 3 ovate, concave, rufous-pubescent bracts, 5-10 
x 5-10 mm.; peduncle 20-35 & 2-3 mm., rufous pubescent; female 
head echinate as in male head, many of the processes basally connate in 
groups of 2—4 with a lanceolate style exserted to 3 mm. between the free 
apices. Syncarp to 9 cm. across, subglobose, shallowly lobed, drying 
red-brown, echinate from closely set, rigid, spinous processes, many 
connate in groups of 2—4, those on the lobes + bulbous below, 6-8 x 2-5 
mm., the rest slender; wall c. 2 mm. thick; “seeds” (pericarps with a 
thick, stony endocarp) numerous, ellipsoid, 15 & 12 mm.; core c. 40 mm. 
across; involucre as in male head; peduncle 40-55 & 5 mm., rufous 
pubescent. 


VERNACULAR NAME: ipoh, Malaya (cf. Antiaris toxicaria Lesch.). 
Uses: the latex is used as an arrow poison. 


DISTRIBUTION: in evergreen forest to 2000 ft.; Malaya, Sumatra, Banka, 
Borneo. 


Malaya. SELANGOR. Bukit Cheraka For. Res., Walton KEP 28387 (KEP, infil.) ; 
Kuala Lumpur, Ginting Simpah, KEP 64942, 71252 (KEP, 2): Sungei Lalang 
Kajang, Symington CF 22967 (sING). NEGRI SEMBILAN. Senawang Reserve, 
Yakim CF 507 (xk, KEP, 6). Matacca. Alvins 465 (snc), Maingay 2411 
(Kew Distrib. 1476), 1867-8 (Gu, K, 6); Bukit Kemuning, Derry 1022 (s1Nc); 
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between Ching and Roombiya, Griffith 4663, 1842 and 1845 (CAL! KAD, BU. 6, 
mixed, 2). PENANG. Curtis, March 1893 (sinc, 8, 9). SrNGAPoRE. Chanchu 
Kang, Ridley 4128 (caL, stNc); MacRitchie reservoir, Sinclair SFN 39426 
(1, sinc, 2); Mandai road, Nur, Oct. 1917 (sinc, 2); Serangoon road, Ridley 
8408 (K, 2); Tanjong Kling, Corner, March 1938 (stnc). PuLau TIoMAN. 
Ayer Surin, Henderson SFN 21692 (BM, BO, K, SING, infl.). 

Sumatra. TAPANULI. Barus, Penkalan Tapus, bb 29549 (a, Bo, L). EAST 
Coast. Huta Padang, near Kisarin, Krukoff 327 (Bo, sINc). PALEMBANG. Ban- 
juasin, Bajunglintjir, NJFS T 761 (Bo, L, 2); Lematang Ilir, Gunong Megang, 
NIFS T 816 (Bo, L, 8); Lematang Ilir, Semangus, bb 32216 (Bo, t, SING); 
Lematang Ilir, Tandjong, NJFS T 645 (so, infl.); Rawas, Grashof 1001 (zo, 
L, 2). Banka. Blinju, Berkhout 151, Grashof 90 (Bo). 

Borneo. EAST AND NORTHEAST BorRNEO. Balikpapan: Pemaluan, bb 24741, 
24753 (A, BO, L); Sungei Warin region, Kostermans 4303 (K, L, 2). Berouw: 
Inaran, 6b 12173 (Bo). E. Kutei: Loa Djanan, w. of Samarinda, Kostermans 
6550 (BO, K, L, 6, mixed). W. Kutei: Mendom, Sungei Alan-Klindjang, bd 
29257 (A, BO, L). BritisH NortH Borneo. Bukit Garam, near Kinabatangan 
river, Wood A 4659 (A, KEP, L, SING, infl.). 


In publishing the description of Artocarpus bracteata, King cited two 
collections, Griffith Kew Distrib. 4663 and Maingay Kew Distrib. 1476, 
both from Malacca. While the first of these collections is Parartocarpus 
bracteatus as here understood, the second is a mixture of this species and 
Artocarpus rigidus ssp. rigidus, owing to the allocation of the same Kew 
Distribution number to two different collections. At Kew there are under 
the number 1476 a sheet of Parartocarpus bracteatus bearing Maingay’s 
own number 2411 and a sheet of Artocarpus rigidus with his number 2414. 
Duplicates distributed under the number 1476 consist at Calcutta and 
Leiden of A. rigidus and at the Gray Herbarium of Parartocarpus brac- 
teatus. Although King at some period annotated the Kew specimens cor- 
rectly, he appears to have drawn up his description from the material at 
Calcutta, namely the Griffith specimen consisting of detached leaves, a 
small portion of twig, and a mature syncarp of Parartocarpus bracteatus, 
and the Maingay specimen which was a sterile shoot of Artocarpus rigi- 
dus. The vegetative characters are a mixture of the two species, and the 
twigs are described as annulate (as in Artocarpus subg. Artocarpus). The 
plate is also a mixture, since comparison with these specimens shows that 
the artist drew the syncarp of Griffith 4663 as if attached to the shoot 
of Maingay 1476. The confusion in the type material, the description, 
and the plate has not been noted previously, and King’s specific epithet 
has always been applied to this species of Parartocarpus. 

Kurz incorrectly identified this species with Artocarpus rufescens Miq. 
(= A. dadah Migq.) and included it under that name in his Forest Flora 
of British Burma (1877), presumably because on Griffith 4663 at Cal- 
cutta the provenance is given as Burma. This is certainly an error, since 
no other collections have been seen from farther north than Penang and 
the Kew specimen has notes by Griffith stating that it was collected in 
Malacca. King corrected Kurz’s identification in 1888 and gave the dis- 


tribution as Malacca only. 
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The collection made by Curtis in Penang which is cited above resembles 
Parartocarpus bracteatus in the shape and venation of the leaves, but is 
anomalous in that the shoot is subglabrous except for the youngest parts, 
and the processes on both male and female inflorescences are much shorter 
than is usual in this species. In the male head they are shortly conical 
and in the syncarp they are obtuse with a small, acute umbo. In the 
absence of other, similar collections this specimen is not treated as distinct, 
but it would be of interest to have further material from Penang. 


2. Parartocarpus venenosus (Zoll. & Mor.) Becc. For. Borneo, 632. 
1902. 


Trees, height to 35 m., not or scarcely buttressed, bark yellow to grey- 
brown, with numerous large lenticels. Twigs 3-7 mm. thick, rugose, 
appressed pubescent to puberulent, glabrescent or not. Stipules to 3 mm. 
long, deltoid, appressed pubescent. Leaves 4.5—-23(-30) XX 3-10 cm., 
obovate-oblong to obovate- or oblanceolate-elliptic, obtuse to short-acumi- 
nate, base rounded or cuneate, varying auriculate, margin entire; main 
veins prominent beneath, reticulum not or shallowly so; glabrous or nearly 
so above, thinly pubescent to glabrous beneath; lateral veins 6—15 pairs, 
curved; intercostals few, not parallel; dark green above, paler beneath, 
drying grey-green to purplish brown above, yellow-green to red-brown 
beneath; petiole 15—45 mm. long. 

Inflorescences solitary in leaf-axils. At anthesis: male head 15-30 mm. 
across, globose, covered by closely set, indurated, conical, obtuse, um- 
bonate or truncate processes, 1-1.5 & 1-1.5 mm.; stamens 1-3 in each 
cavity, to 4.5 mm. long, filaments united for half to nearly all their length, 
anthers oblong, obtuse or apiculate, 2—2.5 mm. long; basal involucre of 
3-4(—8) deltoid, short-pubescent to glabrous bracts, to 5 K 5 mm.; 
peduncle 12-60 « 2-3 mm., short-pubescent to glabrous, often somewhat 
thickened below the involucre, sometimes markedly so, the involucre re- 
duced to an annulus; female head, surface as male head, many of the 
processes basally connate (often inconspicuously su) in groups of 2—4 
with a lanceolate or fimbriate style exserted to 0.5—-1.5 mm. between the 
free apices. Syncarp to 18 cm. across, subglobose, shallowly, sometimes 
markedly, lobed, brown, covered by closely set, indurated, spinous, um- 
bonate, obtuse or truncate processes, many often clearly connate in groups 
of 2-4, those on the lobes 1-10 & 2-5 mm., the rest smaller; wall 3-5 
mm. thick; “seeds” (pericarps with a thick, stony endocarp) (1—)3 to 
many, ellipsoid, 15-30 13-20 mm.; core c. 30 mm. across; involucre as 
in male head; peduncle 30-100 x c. 5 mm., short-pubescent to glabrous. 


Uses: the latex is used as arrow poison; the ripe fruit is said to be 
edible, but unripe seeds are poisonous. 


DIsTRIBUTION: peninsular Siam, Malaya, Sumatra, Simalur, Enggano, 
Riouw-Lingga Archipelago, Borneo, Java, Philippine Islands, Celebes, 
New Guinea, Bismarck Archipelago, Aru Islands, Solomon Islands. 
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Fic. 20. Distribution of the species of PARARTocaRPUS and HULLETTIA. 1, 
Parartocarpus bracteatus; 2, P. venenosus, a, ssp. venenosus, b, ssp. papuanus, 
c, ssp. borneensis, d, ssp. forbesii; 3, Hullettia dumosa; 4, H. griffithiana. 


Parartocarpus venenosus has the widest range of any species within 
the group of genera under study and extends over the whole of Malaysia 
and the Solomon Islands, though it is apparently absent from the Moluccas 
and the Lesser Sunda Islands. Within this area, it shows considerable 
variation and four subspecies are recognized here with a geographical and 
ecological basis. 

The greatest variation is found in the shape of the processes on the 
syncarp. They range from broadly truncate, so that the syncarp surface 
appears tessellated, to spinuous so that the fruit is echinate. The processes 
enlarge during the maturation of the syncarp by intercalary growth at 
the base, and it is perhaps due to this that they are particularly subject 
to variation in shape. In two of the subspecies, ssp. venenosus and ssp. 
papuanus, the syncarp is usually tessellated, whereas in the other two, 
ssp. borneensis and ssp. forbesii, it is characteristically spinous. However, 
specimens bearing syncarps having a knobhly surface, with processes of 
intermediate shape, are found which are referable on their vegetative 
characters to both ssp. venenosus and ssp. forbes. The vegetative dis- 
tinctions between the four taxa lie in slight differences in indumentum, 
leaf shape and size, and number and prominence of the lateral veins, as 
may be seen from the key to the subspecies. The peduncles in ssp. forbesz 
are also rather shorter than in the other subspecies. 

These taxa are not absolutely separable, but most of the collections 
seen can be assigned to one or another without difficulty. In view of their 
fairly clear geographical and ecological separation, recognition at the 
subspecific level would seem to be justified. The distribution of ssp. 
forbesii is of particular interest in that it appears to be almost completely 
confined to peat-swamp forest. Very few other species of this group of 
genera are found in this habitat, apparently because they require fairly 


good drainage. 
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KEY TO THE SUBSPECIES OF PARARTOCARPUS VENENOSUS 


1. Peduncles glabrous, the male 12-35 mm., the female 30-40 mm. long; syn- 
carp processes umbonate to spinous; leaves usually to less than 12 cm. 
long, thickly coriaceous, glabrous, obovate-elliptic, base cuneate, with 6-10 
pairsvlateral veitis, Gy, 2. ceca open: eae eee eae ssp. forbesit. 

1. Peduncles glabrous to pubescent, the male 25-60 mm., the female 35-100 
mm. long; syncarp processes truncate to spinous; leaves larger, or obovate- 
oblong and usually puberulent. 

2. Leaves usually less than 12 cm. long, lateral veins 8-11 pairs, distinctly 
prominent beneath, reticulum shallowly so; syncarp processes spinous. 

Mel PN se Aight ha ee ERE OE ee ssp. borneensis. 

2. Leaves usually more than 12 cm. long, lateral veins 6-15 pairs, less 
prominent, reticulum not or scarcely so; syncarp processes truncate or 
obtuse. 

3. Shoot appressed-pubescent to subglabrous; leaves obovate-oblong to 
obovate-elliptic, base cuneate or rounded, lateral 8-15 pairs, usually 
dryineered-DrOWils. cee tetey cae een ee eae ssp. venenosus. 

3. Shoot glabrous or nearly so; leaves obovate-elliptic, apex often rather 
broadly rounded, lateral veins 6-10 pairs, usually drying greyish to 
ello wish oneGn wet het organ, bere hen ca ge ne 2 een ee ssp. papuanus. 


ssp. venenosus 


Artocarpus venenosa Zoll. & Mor. Natuur- en Geneesk. Arch. Neerl.-Ind. 2: 
213. 1845, Flora 30: 471. 1847; Miq. in Zoll. Syst. Verz. Ind. Archip. 2: 
89, 95. 1854; Mig. FI. Ind. Bat. 1(2): 289. 1859. Holotype, Java, Zollinger 
2371 (P); isotypes (BM, BO, P). 

Artocarpus venenosa Zoll. var. tylophylla Miq. in Zoll. Syst. Verz. Ind. 
Archip. 2: 89, 95. 1854. Holotype, Java, Zolliger 2983 (Pe); isotypes (BM, 
165, Wi) 

Artocarpus tylophylla Mig. Fl. Ind. Bat. 1(2): 289. 1859. 

Artocarpus callophylla Zoll. & Mor. in Teysm. & Binnend. Cat. Hort. Bog. 85. 
1866, nomen nudum. 

Artocarpus cerifera Miq. Ann. Mus. Lugd.-Bat. 3: 212. 1867. Holotype, Java, 
Blume 2145 (1). 

Parartocarpus beccarianus Baillon, Adansonia 11: 294. 1875; Becc. For. 
Borneo, 632. 1902; Renner, Bot. Jahrb. 39: 363. 1907. Holotype, Sarawak, 
Beccari PB 2557 (P); isotypes (A, K). 

Gymnartocarpus venenosa Boerl. Ic. Bogor. 1: 73. t. 24, 25. 1897; Koord. & 
Val. Bijdr. Boomsoort. Java 11: 28. 1906. 

Radermachia cerifera Blume ex Boerl. Ic. Bogor. 1: 73. 1897, pro syn. Gym- 
nartocarpus venenosa. 

Parartocarpus venenosus (Zoll. & Mor.) Becc. For. Borneo, 632. 1902, 
“venenosa’; Renner, Bot. Jahrb. 39: 362. 1907; Backer, Beknopte FI. 
Java 6: 12. 1948. 


Twigs, lower surface of leaves, peduncles and involucral bracts appressed 
pubescent or puberulent, glabrescent or not. Leaves to 12-23(-30) x 
5-10 cm., obovate-oblong to obovate-elliptic, varying to oblanceolate- 
oblong or oblanceolate-elliptic, base rounded or cuneate; main veins promi- 
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Fic. 21. Leaves and syncarp surface in Parartocarpus. a-c, Leaves (X 4): 
a, P. bracteatus; b, c, P. venenosus, b, ssp. venenosus, c, ssp. forbesii. d-h, 
Surface of the mature syncarp (approx. X 1): d, P. bracteatus; e-h, P. veneno- 
SUS, &, SSp. venenosus, f, ssp. papuanus, g, h, ssp. forbesiz. 


nent beneath, reticulum not or scarcely so; lateral veins 8-15 pairs. Male 
head, peduncle c. 30-60 mm. long. Syncarp with obtuse, or truncate and 
often depressed processes; peduncle c. 40-100 mm. long. 
VERNACULAR NAMES: bulu ongko (Sundanese), purut (Javanese), Java. 
DIsTRIBUTION: in evergreen and mixed forest to 3000 ft., tolerating 
a short dry season; peninsular Siam, northern Malaya, Sumatra, Simalur, 
Enggano, Java. 


Peninsular Siam. Islands off e. coast: Kaw Pa-ngan, Put 1256 (Bm, 6); Kaw 
Samui, Put 844 (pm, 2); Kaw Tao, Kerr 12771 (3m, 6, ?). Malaya. Prov. 
WELLEsLEY. Bukit Juru For. Res., KEP 9831 (KEP), 9843 (KEP, 2), Durant 
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KEP 9840 (xep). LANGKAWI Istanps. Langkawi, Gunong Raya, Abdullah 
KEP 42014 (KEP). 

Sumatra. TAPANULI. Sibolga: Aek Labuan Talang, bb 19303 (Bo); Kuala 
Badung, bb 19335 (A, BO). InpRAGIRI. Danau Mengkuang, bb 27558 (a, BO, 
L). SIMALUR. Achmad 155 (Bo, L, $), 920 (Bo, K, L, 2); Landschap Tapah, 
Defajan, Achmad 1604 (Bo, L). ENGGANO. Bua Bua, Liitjeharms 4258 (A, BO, 
K, L, P), 4464 (A, BO, K, L, P, infl.). Borneo. SaARAwAK. Beccari PB 2557 (A, kK, 
P, 3). 

Java. Blume 2145 (1, 6); between Mt. Smeru and Mt. Kelut, Blume HB 
7314 (Bo). West JAvA. Bantam: Gunong Karang, Tjimanuk, Koorders 8686 
(Bo, K, L), 40107 (Bo, L); Menes, Backer 7063 (Bo, ¢, 2); Tjimara Udjung, 
Gunong Rompang, Koorders 8685 (Bo, K, L). Batavia: Gunong Salak, Koorders 
24444 (Bo), 33285 (Bo, L); Tjiampea, Koorders 30362, 30363 (Bo). Buitenzorg: 
Djasinga, De Voogd, April 1941 (Bo, K, L); Handjere, NJFS Ja 6816 (x, L); 
Natuur Monument, Dungus Iwul, N/FS Ja 1961 (Bo); Pasir Pogor, Bakhuisen 
van den Brink 8017 (Bo). Preanger: Palabuanratu, Koorders 5246 (Bo, L), 
8684 (BO; K/L; Py @), 8688) (BO, intl.);,. 72357 (Boy EL), 42907. (3G,.02)e 
Tjilumpang, near Tjidadap, Winckel 1912 (Bo). CENTRAL Java. Banjumas: 
Pringombo, Bandjarnegara, Koorders 8695 (Bo, K, L, 2). Pekalongan: Batu 
Kumpas, NJFS s.n. (po). East Java. Besuki: Banjuwangi, Koorders 8028 
(Bo), 8680 (BO, L, P), 8681, 8682 (BO, L), 8683 (BO, K, L, P); Tjuramanis, 
Koorders 21066, 21406 (Bo), 21407 (Bo, K, L, infl.), 22238 (L), 38336 (Bo, ). 
Madiun: Gunong Wilis, Ngebel, Koorders 38756 (BO, K, L, P, 6, @). Pasuran: 
Tangkil-Zuidergebergte, Koorders 22441 (Bo, L), 23891 (BO, K, L, P, SING, U). 
Probolinggo: Malang, Zollinger 2371, Oct. 1844 (BM, Bo, L, P, 2). Nusa 
KAMBANGAN. Koorders 8694, 20225 (B06, L), 24126 (A, BO, K, L, 2), 24627, 
24640, 24728, 24729 (BO, L), 27036 (Bo, L, 6). Cultivated. Java. Bogor: Hort. 
Bot., Teysmann, 1860 (1), Zollinger 2983 (BM, L, P, U, 2); Hort. Bot., cult. 
sub VIII B 1a, Forman 60, Sutrisno 78 (kK, @). 


The type subspecies of Parartocarpus venenosus shows some variation 
in the outline of the leaves and rather more in the shape of the processes 
on the syncarp. The leaves are, however, characteristically obovate-oblong 
with a somewhat acute apex, and persistently puberulent beneath, at least 
on the main veins. The leaves are usually larger and more thinly coriaceous 
than in either ssp. borneensis or ssp. forbesii. The venation is less promi- 
nent than in the former and the syncarp processes are never spinous. 

The type collection of Parartocarpus beccarianus, Beccari PB 2557, 
has small, thinly coriaceous, narrowly obovate-oblong leaves (to 12 « 4 
cm.), which are puberulent beneath, but lack a prominent reticulum. The 
male inflorescences have processes with obtuse apices and the syncarp 
(presumably at Florence) is described by Beccari in 1902 as having the 
surface tessellate from the depressed pyramidal apices of the “polygonal 
scales” or perianth apices. Except in the rather small size of the leaves, 
the collection agrees with P. venenosus, sensu stricto, rather than with 
ssp. borneensis or ssp. forbesii. 


ssp. papuanus (Becc.) Jarrett, stat. nov. 
Artocarpus riedelii Miq. Ann. Mus. Lugd.-Bat. 3: 213. 1867. Syntypes, Celebes, 
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Manado, Teysmann HB 5778 (vu), De Vriese s.n. (L); lectotype, Teysmann 
FIBAS77 SCO): 

Artocarpus involucrata K. Schum. in Schum. & Hollrung, Fl. Kais. Wilhelms 
Land, 39. 1889. Holotype, northeast New Guinea, Hollrung 522 (s); iso- 
type (Bo). 

Parartocarpus involucrata (K. Schum.) Warb. ex Schum. & Lauterb. Fl. 
Deutsch. Schutzgeb. Siidsee, 267. 1900; Becc. For. Borneo, 632. 1902; 
Renner, Bot. Jahrb. 39: 363. 1907; Lauterb. ibid. 62: 303. 1928; Diels, 
ibid. 67: 174. 1935; White, Jour. Arnold Arb. 31: 82. 1950. 

Parartocarpus papuana Becc. For. Borneo, 633. 1902, non S. Moore, 1923. 
Holotype, New Guinea, Vogelkop, Beccari PP 719 (¥1); isotype (F1). 

Parartocarpus riedeliti Warb. ex Renner, Bot. Jahrb. 39: 362. 1907. 

Artocarpus woodii Merr. Philip. Jour. Sci. Bot. 3: 221. 1908; Elmer, Leaf. 
Philip. Bot. 2: 623. 1909. Holotype, Mindanao, Merrill 5259 (PNH, 
destroyed); isotypes (L, P); lectotype (Pp). 

Gymnartocarpus woodii (Merr.) Merr. Philip. Jour. Sci. 18: 52. 1921; Brown, 
Bull. Bur. For. Philip. 22(2): 270. fig. 19. 1921. 

Parartocarpus woodii (Merr.) Merr. Enum. Philip. Pl. 2: 39. 1923. 

Artocarpus venenosa Zoll & Mor., Schum. Notizbl. Bot. Gart. Berlin 1: 48. 
1895. 


Twigs, lower surface of leaves, peduncles and involucral bracts ap- 
pressed pubescent or puberulent, soon glabrescent except often the in- 
volucre. Leaves to 12-23 & 5-10 cm., obovate-elliptic, varying to oblance- 
olate-elliptic or obovate-oblong, base cuneate, varying to rounded or auri- 
culate; main veins prominent beneath, reticulum not or scarcely so; lateral 
veins 6-10 pairs. Male head, peduncle c. 25-35 mm. long. Syncarp with 
truncate, often depressed processes; peduncle 35—70 mm. long. 


DISTRIBUTION: in evergreen forest to 2000 ft.; Philippine Islands, 
Celebes, New Guinea, Bismarck Archipelago, Aru Islands, Solomon Islands. 


Philippines. Luzon. Cagayan: Klemme FB 6650 (us, 2). Isabela: San 
Marino, Ramos & Edano BS 47015 (8M, SING, 2), 47176 (SING). Quezon: 
Baler, mountains e. of Castillo river, Quisumbing PNH 2518 (A, PNH, @). 
Bataan: Alvarez FB 12942 (p, us, 2), Curran FB 17584 (BM, BO, L, US, 3). 
Rizal: Maneja FB 23961 (p, us, 2); Orind, Loher 6946 (x, infl.). Laguna: 
Tamesis FB 11993 (1, P, us, 2); Calauan, McGregor BS 12392 (BM, P, 2); 
Mt. Maquiling, Forestry School FB 20140 (sm, L, Pp, us, 6), Ramos 1044 
(vu, us, 6, 2), Villamil FB 20394 (us, 2), Whitford FB 19729 (Bm, 2); Mt. 
Maquiling, Los Banos, Elmer 18291 (A, BM, K, L, P, 6); San Antonio, Ramos 
BS 15051 (pe). Camarines: Alvarez FB 21453 (BM, P, US, 2), 23748 (A, BO, 
2), Hsia FB 21107 (vs, infl.); Camarines Sur, Ahern 41 (xo, us, infl.), Alambra 
FB 28088 (a, P, 2). Albay: Rapu-Rapu Island, Vidal 3837 (a, K, 2). Sorsogon: 
Trosin, Mt. Bulusan, Elmer 14650 (A, BM, K, L, 2). SAMAR. Sherfesee et al. 
FB 21084 (us, @). Leyte. Dagami, Ramos BS 15184 (K, us, ¢, 2). Min- 
DANAO. Surigao: Ramos & Pascasio BS 34684 (a, P, 2). Dinagat Island: Ramos 
& Pascasio BS 32540 (a, 2). Bucas Grande Island: Merrill 5259, Oct. 1906 
(1, P), Ramos & Pascasio BS 35056 (Bo, L, infl.), 35092 (A, K, US, 2). 

Celebes. NoRTH PENINSULA. Manado, DeVriese (L); Manado, Ratahan, 
Teysmann HB 5778 (Bo, L, U); Minahassa, Koorders 19050 (Bo, 8), 19315 
(Bo, L). CENTRAL CELEBES. Malili: Kawata, NJFS Cel./II-409 no. 10 (80, k, 
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L, 8); Lawoli, bb 23251 (Bo); Usu, NIFS Cel./II-324 (A, lL, SING), 409 no. 
409 (Bo, L, 6); Mantano Meer, Kjellberg 2805 (zo, 2). Masamba, Mina, bb 
24504 (BO, L, SING). 


New Guinea. VoceLKop. Bomberai: Fakfak, Lundquist 266 (1); Rauna, bb 
22536 (Bo). Inanwatan, bb 32657 (Bo, L). Manokwari: Andai, Beccari PP 719, 
1872 (FI, 6, 2); Momi, bb 33492 (no, L); Oransbari, Brouwer BW 2584 (1); 
Warnapi, Kostermans 408 (B0, K, L). Sorong: Warsamson, 25 km. e. of Sorong, 
Schram BW 2923, 5949 (1). Durcu Nortu New GuinEA. Hollandia: Versteeg 
BW 4825 (1, 8, 2); Holtekang, Schram BW 1508 (1); Idenburg river, Bern- 
hard Camp, Brass 13547 (a, infl.), Brass & Versteegh 13547A (a, 2); Tami, 
Schram BW 2723 (xk, L, 2); mouth of Tami river, Schram BW 2678 (x, L, 
infl.), 2811 (K, L, infl.), 2812 (1, infl.), Versteegh BW 3805 (L). DutcH SouTH 
New GuInEA. Merauke, Bot river, halfway between Bupul and Lake Wam, Van 
Royen 4737 (K, L). Papua. Central Division: Koitaki, Carr 12623 (a, BM, K, 
sinc, 6, 9). Northern Division: Hydrographers Range foothills, Hoogland 
3855 (A, BM, L, 2). Western Division: Lake Daviumbu, Middle Fly river, 
Brass 7476 (a, L, 6). MANDATED TERRITORY OF NEW GuINEA. Madang Dis- 
trict: Constantinhafen, Hollrung 522, Feb. 1887 (B, Bo, 6); Gogol valley, hills 
ne. of Mawan village. Hoogland 4891 (Kk, 2); Ramu valley, c. 5 mi. se. of Faita 
airstrip, Saunders 274, 539 (1). Morobe District: near Finschhafen, Hellwig 
286 (sING); Umboi Island, White NGF 9646 (x, 2). Sepik District: Leder- 
mann, 1912-13 (sinc). New Britain. West Nanakai, Gorea village, near Cape 
Hoskins, Floyd 6448 (x, 6). ScHOUTEN IsLANDS. Biak, bb 30684 (Bo, K), 
30830 (BO, L, SING). JAPEN. bb 30281 (Bo, L, SING); Mentebu, bb 30228 (a, 
BO, L, SING, 2); Rendawaja, Malinka BW 7014 (L). Satawatt. Kaloal, Koster 
BW 4243 (x). Aru IsLtanps. Kobroor: Dosinamalu, bb 25319 (a, BO, L, SING, 
infl.), Buwalda 5096 (A, K, L, SING, infl.). Trangan: Lutor, Beccari, June 1873 
(FI, 6); Ngaibor, bb 25453 (A, Bo, SING, 2), Buwalda 5420 (A, K, L, PNH). 

Solomon Islands. BouGAINVILLE. Buin, Marmaromino, Kajewski 2199 (a, kK, 
infl.). TREASURY IsLAND. Guppy 55 (x, infl.). Santa IsaBeL. Kalina bay, 


Walker BSIP 238A (A, K, 2). GUADALCANAL. Beaufort river, Kambou river, 
Walker BSIP 238 (A, K, 2). 


Although ssp. papuanus is widely distributed, it is rather constant in its 
characters. It is nearest to ssp. venenosus but is distinguished by the con- 
sistently subglabrous mature shoot and by the rather few lateral veins 
and broadly rounded apex of the leaves, which usually dry yellowish or 
greyish green. The syncarp is apparently always tessellate. 


ssp. borneensis (Becc.) Jarrett, stat. nov. 


Parartocarpus borneensis Becc. For. Borneo, 634. 1902; Renner, Bot. Jahrb. 
39: 362. 1907. Holotype, Sarawak, Beccari PB 2005 (¥1); isotypes (¥1, K). 


Twigs, lower surface of leaves, peduncles and involucral bracts ap- 
pressed pubescent when young, usually persistently puberulent. Leaves 
to 8.5-12 & 5-7 cm., obovate-oblong, base rounded or broadly cuneate; 
main veins distinctly oroninee beneath, reticulum shallowly so; lateral 
veins 8-11 pairs. Male head, peduncle “ECS mm. long. Syncarp with 
spinous processes; peduncle 40-80 mm. long. 
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DISTRIBUTION: in evergreen forest on sand or loam to 200 (-1200) ft. 
in low undulating or hilly country; Borneo. 


Borneo. SARAWAK. Mt. Mattang, Vallombrosa, Beccari PB 2005, June 1866 
(K, FI, 2); Sungei Semenggoh For. Res., Wyatt-Smith KEP 79306 CaEeD): 
Brunel. Andulau For. Res., Ashton BRUN 585 (x, KEP, L, 2), Smythies et al. 
SAN 17500 (xk, KEP, L, 8), Wyatt-Smith KEP 80076 (KEP, 9). East AND 
NORTHEAST Borneo. Central Kutei: Belajan river region, Kostermans 10258 (x, 
?). W. Kutei: Longbleh, bb 16047, 16054 (a, Bo, L); Mujup, 6b 16782 (a, Bo, 
L, infl.); near Tandjong Isui, Endert 1898 (Kk, L). Tidung: Birik, bb 17930 
(A, BO, L, SING, 3). BritisH NorTH Borneo. Kabili-Sepilok For. Res., Enggoh 
KEP 48779 (xep, 8). Lasuan. Motley 254 (x, infl.). 


This subspecies is readily distinguished by the consistently spinous syn- 
carp and the small, obovate-oblong, rather thickly coriaceous, usually 
thinly pubescent leaves with rather prominent venation. 


ssp. forbesii (King) Jarrett, Jour. Arnold Arb. 41: 137. 1960. 


Artocarpus forbesit King in Hook. f. Fl. Brit. Ind. 5: 539. 1888; King, Ann. 
Bot. Gard. Calcutta 2: 7. ¢. 1A. 1889; Ridley, Fl. Malay Penin. 3: 352. 
1924; Moore, Jour. Bot. 63, Suppl. 112. 1925. Syntypes, Malaya, King 
10829 (CAL, not seen; duplicates examined, k, P), Sumatra, Forbes 3080 
(CAL, not seen; duplicates examined, BM, L). 

Parartocarpus excelsa Becc. For. Borneo, 634. 1902; Renner, Bot. Jahrb. 39: 
363. 1907. Holotype, Sarawak, Beccari PB 673 (¥1); isotypes (A, BM, FT, 
K). 

Gymnartocarpus triandra J. J. Smith, Bull. Jard. Bot. Buitenzorg III. 4: 233. 
t. 6-8. 1922. Syntypes, Sumatra, Beguin 316, 536, 583, Grashoff 798 (Bo) ; 
lectotype Beguin 583 (BO). 

Parartocarpus triandra J. J. Smith, Bull. Jard. Bot. Buitenzorg III. 6: 80. 
1924; Browne, For. Trees Sarawak, 357. 1955. 


Twigs, and involucral bracts appressed pubescent or puberulent, soon 
glabrescent. Leaves to 8-13 x 4-6 cm., obovate-elliptic, base cuneate; 
main veins prominent beneath, reticulum not or scarcely so; lateral veins 
6-10 pairs. Male head, peduncle 12-35 mm. long. Syncarp with spinous 
or umbonate processes; peduncle 30-40 mm. long. 


VERNACULAR NAME: tenggajun (Malay), Sumatra, Borneo. 


DISTRIBUTION: in evergreen forest to 2500 ft., usually in low-lying 
peat-swamp forest; western and southern Malaya, eastern and southern 
Sumatra, Riouw-Lingga Archipelago, Borneo. 


Malaya. Perak. Ulu Bubong, King 10829, Aug. 1886 (kK, P, 2). JOHORE. 
8th mile Kota Tinggi-Mawai road, Corner, Feb. 1935 (sinc); Gunong Pantai, 
Corner, Jan. 1937 (sinc); Pengkalan Raja, Ngadiman SFN 36661, 36682 (SING, 
2); Sungei Kayu, Mawai-Jemalaung road, Kiah SFN 32185 (x, SING, Q). 
Penanc. Ayer Hitam For. Res., Strugnell KEP 49702 (KEP, 2). SINGAPORE. 
Jurong, Corner SFN 21845 (A, BM, BO, K, SING, 6, 2), 28147 (Kk, SING); 15th 
mile Jurong, Corner SFN 26194 (A, K, SING, infl.). 

Sumatra. East Coast. Asahan, Masihi For. Res., Krukoff 4124 (a, Bo, L, 
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sING, 2°); Benkalis, Sengoro, Beguin 536 (Bo); Benkalis, Sungei Missigit, 
Beguin 583 (Bo, L, 6, 2); Benkalis, Tamansari, Beguin 316 (Bo, L, 2); Labuan 
Batu, Sungei Palas, bb 10642 (Bo); P. Mendal, Kelumang, bb 12472 (Bo, SING, 
infl.); P. Tebing Tinggi, bb 12926 (zo, infl.). INDRAcIRI. Belimbing, bb 28537 
(a, Bo, L); P. Gelang, bb 29150 (a, BO, L). PALEMBANG. Banjuasin and 
Kubustreken, Grashof' 798 (Bo, L, 6); Muara Mengkulem, River Rawas, 
Forbes 3080, 1880 (BM, L, 2). Rirouw-Lincca Arcuip. Karimon: Rutan, 
Simulur, bb 6303 (Bo). P. Sinkep: Manggu, Ketjil, bb 5366 (xo, infl.). 

Borneo. SARAWAK. Binatang, Surong, Daro For. Res., Tahir 9715 (x, L, 
infl.); near Kuching, Beccari PB 673, Nov. 1865 (a, BM, FI, K, 6). BRUNEI. 
Sebatu-Arur Mangan watershed, Ashton BRUN 348 (kK, KEP, 2). WEST BORNEO. 
Kubu, Baru, Telok Meranti, bb 8041 (Bo); Sambas, Paloh, bb 13891 (Bo, 2); 
Simpang, Djenu, bb 12699 (Bo). SoUTH AND SOUTHEAST BorNEO. Lower Dajak, 
Danau Rawah, bb 13483 (Bo); Sampit, Sungei Kereng Bindjai, Sabangau, bb 
7941 (so). British NortH Borneo. Tambunan, Wyatt-Smith KEP 80436 
(kK, KEP, infl.). P. NunuKan. Kostermans 8664 (k, L, 2); S. Simengkadu, 
Meijer B 2372 (K, KEP, 2). 


This subspecies may be distinguished from the type and from ssp. 
borneensis by the obovate leaves, the consistently subglabrous adult shoot, 
and the shorter peduncles. The syncarp processes are rather variable in 
shape, overlapping those of both these entities. However, as noted above, 
the ecological preferences of ssp. forbesi seem to be quite distinct from 
those of the other subspecies. From ssp. papuanus, ssp. forbesii may be 
distinguished by the smaller, more thickly coriaceous leaves drying red- 
brown, and by the syncarp processes. Artocarpus forbesti was reduced by 
Beccari to Parartocarpus venenosus in 1902, and King’s epithet has not 
been taken up previously in the latter genus, most specimens having been 
determined as P. triandra J. J. Smith. 


SPECIES EXCLUDENDAE 


PARARTOCARPUS PAPUANA S. Moore, Jour. Bot. 61, Suppl. 52. 1923, non Becc., 
1902 = Prainea papuana Becc. For. Borneo, 635. 1902. 

PARARTOCARPUS sp., Benth. & Hook. f. Gen. Pl. 3: 375. 1880 (Beccari PB 667) 
= Prainea frutescens Becc. For. Borneo, 635. 1902. 


Hullettia King in Hook. f. Fl. Brit. Ind. 5: 547. 1888; King, Ann. Bot. 
Gard. Calcutta 5(2): 163. ¢. 197. 1896; Engler & Prantl, Nat. 
Pflanzenfam. Nachtrage II-IV. 122. 1897; Boerl. Handl. Fl. Ned. 
Ind. 3: 338, 372. 1900; Ridley, Fl. Malay Penin. 3: 358. 1924; 
Jarrett, Jour. Arnold Arb. 40: 9, 11. fig. 2, g—k, fig. 3, j-l. 1959. 
LECTOTYPE species: Hullettia griffithiana (Kurz) King. 


Kurzia King in Hook. f. FI. Brit. Ind. 5: 479. 1888, in clavis. 
Shrubs to small trees. Leaves spirally arranged, simple, entire, penni- 


nerved, thinly to thickly coriaceous, lower epidermis with numerous cells 
having strongly thickened, pitted walls and bearing hairs or not, the lower 
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surface hence hispid-pubescent, scabrid or smooth, minutely punctate be- 
neath in sicco from the whitish stomata; epidermal gland-hairs superficial, 
long-stalked, heads globose, unicellular; spongy mesophyll compact, with- 
out resin-cells; juvenile leaves elongate. Stipules paired, linear, lateral, 
scars small, round. 

Inflorescences unisexual, capitate, head pulvinate or obconical at an- 
thesis, becoming subglobose in syncarp, pedunculate, solitary or paired 
in leaf-axils; stamens or ovaries sunken in cavities closely set on the 
upper surface of the receptacle; receptacle naked (perianths and inter- 
floral bracts lacking), fleshy; involucre of 3—6 obtuse to lanceolate, fleshy, 
flattened bracts present. At anthesis: anthers or stigmas exserted through 
perforations in the upper surface of the receptacle; involucre marginal; 
male head with up to 30 flowers; stamens paired in each cavity with 
the filaments partially or almost completely united, anthers 0.7-1 mm. 
long, long-exserted; female head with up to 6 flowers, ovaries solitary in 
each cavity, unilocular, the style apical with a short-exserted, capitate 
stigma, the ovule apical. Mature syncarp formed by the enlargement of 
the entire female head, with 2-6 flowers forming fruit and completely 
filling the receptacle; involucre equatorial or becoming sub-basal through 
the greater expansion of the upper surface of the receptacle; mature ovary 
pergamentaceous, scar left by the style apical, the seed large, attached 
apically, testa membranous except the thickened apical cap, endosperm 
none, embryo straight, orientation longitudinal, cotyledons equal, appressed 
faces at an angle of 0-90° to median plane of ovary, radicle and plumule 
small, basal, 


DISTRIBUTION: southern Tenasserim and peninsular Siam, Malaya, 
Sumatra (Indragiri). 


The genus Hullettia was described by King in 1888 with the two species 
recognized in the present revision, namely, a species from Tenasserim 
based on the wrongly assigned Dorstenia griffithiana Kurz, and a new 
species from Malaya, Hullettia dumosa King. The new genus appeared 
in the key to the Urticaceae in the Flora of British India as “Kurzia,” but, 
finding that this name was preoccupied [by the algal genus Kurzia Mar- 
tius, Flora 53: 417. 1870], King changed it in the systematic treatment to 
Hullettia, after R. W. Hullett, a schoolmaster in Singapore who served on 
the Gardens Committee there. In 1896 King published a somewhat more 
detailed account, with a plate of H. dumosa, in “A Century of New and 
Rare Indian Plants.” As with Prainea, which he described in the same 
works, King wrongly stated that the ovule was basal and erect and hence 
that the position of Hudlettia was in the tribe Conocephaleae (= subfamily 
Conocephaloideae). It was rejected from this group by Renner in his 
study of the leaf anatomy of the Artocarpoideae and Conocephaloideae, 
but he omitted the genus as being of doubtful affinity (Bot. Jahrb. 39: 
419, 1907). Hullettia has otherwise been mentioned only in the Nachtrage 
to the Natiirlichen Pflanzenfamilien (1897), in the floras of Boerlage 
(1900) and Ridley (1924), and in Burkill’s Dictionary (1935). 
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The morphology of the inflorescences has been discussed in the intro- 
ductory paper of this series (Jour. Arnold Arb. 40: 1-29. 1959). The 
attachment of the ovule has been found to be apical in the two species 
both at anthesis and at maturity, which indicates (with the erect stamens) 
that Hullettia is related to the genera at present placed in the Artocar- 
poideae. The capitate inflorescences resemble those of Parartocarpus in 
being clearly involucrate (with fleshy marginal to sub-basal bracts) and 
in having the stamens and ovaries apparently enclosed in cavities of the 
receptacle rather than in perianths. Externally, however, the inflorescences 
of the two genera have a very different aspect, since those of Parartocarpus 
are armoured from indurated processes, whereas those of Hullettia have a 
smooth, fleshy, pubescent surface, with perforations leading to the recep- 
tacular cavities. Perianths and interfloral bracts appear to be entirely 
absent in the latter genus. 

The mature syncarp of Hullettia differs internally from that of Pararto- 
carpus in having pergamentaceous, not indurated, pericarps, and straight, 
rather folded embryos. However, the testa has a well-developed, thickened 
cap occupying an apical position in the pericarp, as in Parartocarpus. The 
tips of the cotyledons lie in contact with this cap, which may be compared 
with the similar thickening of the testa in Prainea. The latter, however, is 
basal (corresponding with the sub-basal attachment of the mature seed) 
and the orientation of the embryo relative to the pericarp is the reverse of 
that found in Hullettia, the radicle being apical. 

It should be noted that this view of the inflorescence structure of Hul- 
lettia is in complete accord with the account of “Dorstenia sp.” given by 
Griffith (published in 1854), on which Dorstenia griffithiana Kurz (= 
Hullettia griffithiana (Kurz) King) was largely based. Griffith apparently 
dissected fresh inflorescences and the details given by him of the pericarps 
and seeds support the present description, which is based on an examina- 
tion of dried syncarps (boiled up in water) of both species. King, on the 
other hand, regarded the stamens and ovaries as being enclosed in tubular 
perianths, which were connate with each other and the receptacle. How- 
ever, as in Parartocarpus, no sign of fusion between adjacent perianths 
has been found in the walls separating the receptacular cavities. In view 
of the other characters indicating an affinity between the genera, it seems 
more probable that the inflorescence structure of Hullettia is homologous 
with that of Parartocarpus. In the latter the walls have been shown to be 
largely, if not wholly, of intercalary origin. No material has been available 
for the study of development in Hullettia and it is possible that vestiges of 
perianths, indistinguishable at later stages, are incorporated in the surface 
of the receptacle. 

The leaves of Parartocarpus and Hullettia agree in having long-stalked, 
superficial gland-hairs with unicellular heads. As was noted in the intro- 
ductory paper, Hullettia is distinguished by the numerous enlarged cells 
with strongly thickened, pitted walls in the lower epidermis. However, it 
should be observed that the minutely punctate appearance of the under 
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Fic. 22. The syncarp in Hullettia griffithiana: a, entire head; b, pericarp, side 
view; c, pericarp cut in median plane and embryo removed; d, embryo from 


(Tob) 


same view; e, embryo seen from “x” (all approx. X 1). 


surface of the leaves when dry is due, not to these cells, as was stated 
there, but to the whitish guard cells of the stomata. 

The distribution of Hullettia as a genus is very limited. Hullettia grif- 
jithiana is known from southern Tenasserim and peninsular Siam, while 
H. dumosa occurs quite widely in Malaya and has recently been collected 
in central Sumatra. Both species may well be more common than is indi- 
cated by the number of collections, since they are small trees or shrubs 
which are probably relatively inconspicuous except at the time of fruiting. 
The fleshy, orange syncarps presumably attract arboreal mammals or 
birds in the same way as the fruits of those species of Arvtocarpus that have 
fleshy syncarps. The two species in the genus are readily separated on 
inflorescence characters, especially those of the mature syncarp. The vege- 
tative characters show some overlapping, but there is usually no difficulty 
in assigning sterile collections to one or other of the species. 


KEY TO THE SPECIES OF HULLETTIA 


Male head c. 10 mm. across, peduncle to 20 mm.; syncarp with obtuse to obso- 
lete involucral bracts, peduncle to 45(-55) mm.; leaves smooth to scabrid 
beneath, base cuneate to rounded, petiole to 50 mm. .......... 1. H. dumosa. 
Male head to 7 mm. across, peduncle 25-45 mm.; syncarp with lanceolate 
involucral bracts, peduncle c. 75 mm.; leaves hispid-pubescent to scabrid beneath, 
base narrowly and abruptly rounded or auriculate, petiole to 18 mm. ........ 
2. H. griffithiana. 


1. Hullettia dumosa King in Hook. f. Fl. Brit. Ind. 5: 547. 1888; King, 
Ann, Bot. Gard. Calcutta 5(2): 163. ¢. 197. 1896; Ridley, Fl. Malay 
Penin. 3: 358. 1924; Burkill, Dict. 1202. 1935. Syntypes, Perak, 
King 3959, Scortechini s.n. (caL, not seen; duplicates examined, ey 


Shrubs or small trees, height to 10 m. Twigs 3-6 mm. thick, acutely 
rugose, thinly pubescent to subglabrous, hairs pale yellow, subappressed. 
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Stipules 3-10(-15) XX c. 1 mm., puberulent. Leaves 10-40 < 4-12 cm., 
elliptic to oblong- or obovate-elliptic, rarely oblanceolate-elliptic, with an 
acumen to 2.5 cm. long, base cuneate to rounded, margin entire; main 
veins prominent beneath, reticulum less so; smooth on both surfaces or 
scabrid beneath; lateral veins 8-12(-15) pairs, curved; intercostals few, 
often one median between and parallel to the lateral veins, mid-green, 
drying greyish to yellowish green, paler beneath and minutely punctate, 
venation straw-coloured; petiole 10—-35(—50) mm. long. 

Inflorescences solitary or paired in leaf-axils. At anthesis: male head 
c. 10 mm. across, obconical or pulvinate, short-pubescent, with c. 4 marginal, 
subacute, fleshy, involucral bracts, c. 3 & 5 mm.; stamens 3 mm. long, 
paired, filaments united to just below anthers, anther-cells oblong, 1 mm. 
long; peduncle 10-20 & 1 mm., short-pubescent, often enlarging gradually 
into receptacle; female head with clavate stigmas exserted 0.5 mm. through 
perforations in the surface. Syncarp to 5.5 cm. across, depressed globose, 
orange with orange-yellow flesh, drying olive-brown, with surface smooth, 
velutinous, with c. 4 equatorial to sub-basal, obtuse, fleshy, involucral 
bracts to 3 & 12 mm., often nearly obsolete; wall c. 2 mm. thick; ‘‘seeds” 
(pergamentaceous pericarps) 2-5, ellipsoid, 22 * 11 mm.; peduncle 15— 
45(-55) & 1.5 mm., short-pubescent. 


DIsTRIBUTION: in forest to 6700 ft.; Malaya, Sumatra (Indragiri). 


Malaya. Perak. Scortechini 656 (Kk), [Scortechini] sn. (k, 2); Batu Kuran, 
Curtis, 1892 (sinc); Bujong malacca, Curtis, 1892 (sinc), Ridley 9617 (SING, 
2); Gunong Batu Puteh, Wray, 1888 (Bm, sinc, ¢); Gunong Kerbau, Robin- 
son, Mar. 1913 (x, 6, 9); Kota Lama, Kuala Kangsar, Haniff SFN 16040 
(stnc); Larut, King 2405 (eM, infl.), 3959, Mar. 1883 (K, 2); 11th mile from 
Tapah, Hanif SFN 14283 (snc); Ulu Bubong, King 10427 (BM, K, 2). TRENG- 
GANU. Bukit Kajang, Kemaman, Corner, Nov. 1935 (SING). PAHANG. Fraser’s 
Hill, Corner SFN 33206 (A, K, SING, 6); Telom, Ridley 13788 (BM, SING, 6); 
Temerloh, Titi Bungor, Henderson SFN 10543, 10629 (sING, infl.). SELANGOR. 
Kepong, For. Res. Inst. plantations, Kochummen KEP 78955 (k, 2); Klang 
Gates, Hume 7231 (stnG), Ridley, Jan. 1921 (xk, sinc, 2); Kuala Lumpur, 
Curtis 2404 (sinc, 2); Simpang, Ridley 15603 (eM, k, 2); Sunenyih, Hume 
8205 (sinc); Sungei Buluk, Ridley 13343 (BM, XK, SING, infl.); Sungei Lalang 
Kajang, Symington CF 24185 (sinc, infl.). Nrcrr SEMBILAN. Gunong Angsi, 
Nur SFN 11569 (x, stnc, 2). Matacca. Mt. Ophir, Cameron, Nov. 1941 
(sinc, 2), Lobb (cH, infl.). Sumatra. InpRaAGrIrRI. Taluk region, near bivac 
Dewan, Meijer 4281 (ccr, 6, 2). Cultivated. Mataya. Singapore, Hort. Bot., 
Hassan, May 1927 (sINo, infl.). 


2. Hullettia griffithiana (Kurz) King in Hook. f. Fl. Brit. Ind. 5: 547. 
1888; King, Ann. Bot. Gard. Calcutta 5(2): 163. 1896. 


Dorstema sp., Griffith, Not. Pl. Asiat. 4: 403. 1854. 

Dorstenia griffithiana Kurz, Jour. Asiat. Soc. Bengal 42: 104. 1873, For. FI. 
Burma 2: 462. 1877. Syntypes, Tenasserim, Griffith 929 (Kew Distrib. 
4676) (kK), Helfer 4676/1 (cat, not seen; duplicates examined, GH, K); 
lectotype, Griffith 929 (x). 
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Shrubs or small trees, height to 7 m. Twigs 4-5 mm. thick, acutely 
rugose, thinly to moderately pubescent, hairs pale yellow, subappressed. 
Stipules 6-10 X 1 mm., indumentum as twigs. Leaves (12-)16-35 x 
4.5—9 cm., oblanceolate- to obovate-elliptic, often narrowly so, acuminate, 
base narrowly and abruptly rounded, or auriculate, the auricles some- 
times joined across the petiole, margin entire; main veins prominent be- 
neath, reticulum less so; glabrous above, moderately to sparsely short 
hispid-pubescent beneath; lateral veins 11-16 pairs, curved; intercostals 
few, often one median between and parallel to the lateral veins; drying 
greyish to yellowish green, paler beneath and minutely punctate, venation 
straw-coloured; petiole 10-18 mm. long. 

Inflorescences solitary or paired in leaf-axils. At anthesis: male head 
4—7 mm. across, pulvinate, short-pubescent, with c. 4 marginal, acute, 
fleshy, involucral bracts, c. 1.5 & 1 mm.; stamens 3 mm. long, paired, 
filaments united for half their length, anther-cells oblong, 0.7 mm. long; 
peduncle (? 20—)28-45 x 1 mm., short-pubescent; female head... . 
Syncarp to 4.5 cm. across, depressed globose, drying olive-brown, the sur- 
face smooth, velutinous, with 4-6 equatorial to sub-basal, lanceolate, 
fleshy, involucral bracts to 6 X 3 mm.; wall c. 2 mm. thick; “seeds” 
(pergamentaceous pericarps) c. 4—6, ellipsoid, 22 «x 12 mm.; peduncle 
75 xX 1.5 mm., short-pubescent. 


DISTRIBUTION: to 200 ft.; southern Tenasserim and peninsular Siam. 


Lower Burma. TENASSERIM. Helfer 4676/1 (GH, K, 6). Mergui: Madamacca 
Island, Griffith 929 (Kew Distrib. 4676), Jan. 1835 (K, 2); Mergui Island, 
Proudlock 52 (BM, K, SING, 6, 2), 61 (BM, K, 2); Tenasserim River, Kanaung- 
gyi, Parkinson 1978 (kK, 6). Peninsular Siam. Klong Bagatac, Kloss 6564 
(xk, ¢); Koh Khan, Kopah, Haniff SFN 2991 (s1nc, 6); Tasau, Kloss 6826 
Gx, She 

It has been noted above that Hullettia griffithiana was first described, as 
Dorstenia sp., by Griffith, who stated that he had collected his material in 
the Mergui Archipelago in January 1835. There is a specimen with mature 
syncarps at Kew, presumably representing this collection, which bears 
Griffith’s number 929 and the Kew Distribution number 4676. The latter 
was not listed in J. D. Hooker’s Catalogue of the plants distributed at the 
Royal Gardens, Kew, from the Herbaria of Griffith, Falconer, and Helfer 
(1865), which indicates, according to the preface, that there were no 
duplicates. Kurz’s description of Dorstenia griffithiana was mainly ab- 
breviated from that of Griffith, which he cited, but he made slight changes 
in the details of the leaves and added their measurements. Although he 
did not quote any specimens, it may be assumed that the collection available 
to him in Calcutta was Helfer Kew Distrib. 4676/1, since this was listed 
by Hooker (and hence distributed in 1862-3) and was mentioned by King 
in his second account of Hullettia (1896). This collection, which bears 
immature male inflorescences, must have been made in the period 1837 
to 1839, when Helfer was in Tenasserim, and thus it was not the earliest 
collection of Hullettia griffithiana, as stated by King in 1896. It is con- 
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cluded that both the Griffith and Helfer collections should be regarded as 
the syntypes of Dorstenia griffithiana; the former is chosen as the lectotype, 
since Griffith’s account provided the chief part of Kurz’s description. 


RoyaL BoTANic GARDENS, 
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